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BUBBURFACE GEOLOGY OF RIO MAJADA AND RIO LAPA VALLEYS,
PRECISIONS SUR LA NATURE, LA STAA1IGRAPHIE ET L EXTENSION DE PUERTC RICO
LA FORMATION DE RIVIERE GLACE (PRESOU ILE DU SUD D HAITI).

Asencio,E.,and Ramos-Ginés,0., U.S. Geological Survey,

AMILCAR H.,Bureau des mines et de l'Energie, B.P. 2174, Water Resources Division, P.O. Box 4424, San Juan, P.R.
Part-au=-Prince, Haiti. 00936

La formation de Riviere Glace a ete observee et decrite A geophysical study to map the subsurface geclogy of the
d'abord par J. Butterlin (1934;1960) puis par T. Calmus Rio Majada and Rio Lapa valleys, located in southern
{1983) qui en a propose le terme. Puertc Rice, was undertaken to delineate geologic
De nature sssentiellement detritique cette ti controls of the main water supply sources for the Puerto
qu'observés dans 1a localite type.‘ “: :un::::ue:n :?::: Rico Olympic Committee training facility. Surface
série rythmique O silts calcaro-argileux, les bancs fins geophysical techniques and continuous core samples were
SugmENtant en  proportion 4 mesure qu'an  descend dans  La used to obtain information about the thickness of the

alluvium and gross variations in lithology throughout

série. D'autres affleurements presentent une sequence silto- both vall.y-

Qréssuse avec des passees de calcarenites a granoc lassement

typlque des turbidites et des figures de base de bancs. The seismic refraction sections and electrical

resistivity soundings, calibrated with the drill hole
lithology, can be divided into three units: 1) alluvial
deposits; 2) wveathered rocks; 3) unweathered rocks.
Alluvium thickness varies from 10 to 35 feet. This thin
veneer of alluvium overlies weathered flow breccias and
volcanic breccias in the Rio Majada valley; and
tuffacsous mudstones, volcanic brecclias and pillow lavas
in the Rio Lapa valley. The wveathsring profile is the
sequence of layers of materials with different physical
properties which have developed in-situ and lies above
the unweathered rocks. Three layers within the weathered
profile were delineated on the basis of distinct seismic
velocity differsnces, although the irregular and
gradational nature of the contacts was poorly defined in
the core samples. Weathered wvoleanic breccias,
tuffacecus mudstones and plllow lavas in the Rio Majada
and Rio Lapa valleys constitute the most favorable watar-

Localisation du secteur d etude

la dJormation se precizer la limite Cretace-

Des s#chantillons preleves dans deux localites distantes de
40 km wnviron, ont livre une nanno-florer Micula prinei.

Ihgr r ot Watznayehia b indi
Maestrichtien tz-Eu‘n-innh-Danien I‘—. nnt::":::.ng:::d;:Qu;::nult bearing unite for ground-water developaent.
forme rare, est un *xcellent marqueur dont 1 apparition n'a

duré que 13D000 ans environ). Plus au Nord de ces deus

localites, un niveau de calcaire gqris bleute, finement

dttr;thuc intercale dans des pelites & fourni des petites

globigé#rines du Danien inferieur, de rares rugaglobigerines,

dfi m| N# 8p. €t de gros lagenides rectilignes.

L -ft-nllnn geographique de cette formation depasse les

limites connues. On a Observe des affleurements a plus de 50

Km & 1'Ewt @t BO Km & |'Ouest de la localite type,

La éormation de Riviere Glace, dont I"importance se precise

au fur et & mesure de no% nvestiqations, est complese. Elle

semble @tre | 'equivalent de le tormation de Heloc.

APERCU SUR LES TERRASSES PLID-OUATERNAIRES DU  NURD-OUESI LES SEDIMENTS RECENTS DU PLATEAU INSULAIRE GUADELOUPEEN
D HALTI
‘ _ AUGRIS C., IFREMER, BP 70, 29263 Plouzané, FRANCE
AMILCAR C,,H.,Bureau des Mines ot de | Fnergie, Port-au- ASSOR R., Université Antilles-Guyane, BP 592, 97167 Pointe-a-Pitre, FRANCE
Brince, Hait:.
Le plateau insulgire de Farchipel guadeloupéen a fait l'objet d'une cartographie

i pwe, = QA Lot 0 1 tie ard- "
i et terrasses plin-quaterndires qul bordent la part: " détaillée de la couverture sédimentaire meuble et de la morphologie sous-maring, &

nuest de 1a coOte haltienne sont parmi les plus ) ) )
';K et e o i Tres rOmbrewses et laide de différemes tgchniquu compiémentaires : sonar & balayage latéral, sismique
euceptionnellement preservees, ¢lles expriment | instavilite rétlexion haute résolution, bathymétrle, prélévements de sédiments & la benne, prises
tectonique de |a region Jul se silue en bardure de la tlagur de vue, carotiage. La reconnalssance quast compldte a été rdalisée.

lL.araibe. Leur obliguite par rapport 3 la lamile e b

lague, leurs altitules et levwrs diverwes anclinaiwan, Les résultats montrent ;

sermettent de mesur-r aved precasion la cetormatiun e [ *la répaﬂilion horizontale des formations : masslfs corallians et ensemble sédimentaire.
végion. A l'imérieur de celui-ci, en fonction des coefficients de rétrodifiusion des conslituanits,

différents types de sable ont 616 identiliés, cenains pouvant étre affeciés par das
figures de houle.
la distribution verticale des accumulations, metiant particulidrement en évidence des
chenaux fossiles.

Les documents élaborés sont une référence utlle pour toute activiié lide au domaine
marin : enseignement, aménagement, exploitation des ressources, proteclion du
milisu,

LoCai . watilon ou secteur o ¢lude

es terrasses ne sON?' pas uniquement des constructions

recifales: en eliet, d’ aprés | observation de coupey
naturel les de rivieres et de talarswes, elles e
caractérisent par desn formations df pentes 1mportanley
icouches detritiques ohligues) surmontées de dalles maunsivew
vlus ou moins construoiles d oo | importance de | érosiun
marne Dar rapport « la rontribution Aarganique, dans 1a
reation ges terrassen.
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THE CARIBBEAN SOUTH AMERICAN PLATE BOUNDARY IN THE
CARIBBEAN MOUNTAINS PROVINCE, EASTERN VENEZUELA

AVE LALLEMANT, H. G. , Department of Geology and Geophysics,
Rice University, P. O. Box 1892, Houston, Texas 77251

Preliminary results of a structural geoclogic siudy of the Intermediate P/T
melamorphic rocks of the Araya Peninsula, the E| Pilar fault zone, and the
fold and thrust belt south of the EI Pilar fault, are consistent with recent plate-
tectonic modals for the Interaction of the Caribbean and South American
lithospheric plates. The rocks of the Araya Peninsula underwent iwo
synmetamorphic phases of isoclinal folding (D14 and Dyp) which may have
resulted from easi-directed tectonic transport. The Dy, and D1y Struciures
are cross cut by north-south striking listric normal faults/shear zones and
kinks {D1¢} which indicale east-west extension. The next phase of folding
(D2} Is characterized by tight 10 open postmetamorphic, east-norheast
trending folds, generally verging to the south and generally accompanied by
south vergent thrust faults (north vergent folds and thrust faults are relatively
rara). The younges! major phase of folding (D3) is characterized by east and
wes! vergent folds, accompanied by east and west vargent thrust fauls,
respactively. The struciures In the fold and thrust belt, south of the El Pilar
fauh, underwent the last two phases of folding (D2 and Dj) recognized north
of the laull. Along the E! Pilar fault, upper Tertiary and lower Cenozoic(?)
rocks are deformed by Dy structures. It is proposed that the Dyz and Dyp
structures formed in & "transpressional terrane® or a “forearc sliver” as a
fresult of imeraction of the Farallon plate with northwestern South America
during the mid 1o Late Cretaceous, and that the Dy exiensional struclures
are related fo Lale Cretaceous uplift and gravilational coliapse while the
terrane was displaced northeast-ward iIn a transform margin, The Dz
Structures may have formed during mid 1o late Tertiary time as a result of the
eastward passing of the lesser Anlilles volcanic arc along the northern
margin of South America. The D3 structures are related to “reslraining
bands” of the easl-west striking sirike-slip faults which make up the present
plate boundary

FPRESUPUESTO DE SEDIMENTOS, ESPERANZA, VIEQUES, PUERTO RICO
{1935-1988) : RELACTONADO CON LOS CAMBIOS EN LAS CONDICIONES
CLIMATOLOGICAS DEL CARIBE

BARRETO, M., Departamento de Cliencias Marinas, UPR, Maya-
guez, Puerto Rico

Estudio de presupuesto de sedimentos en la zona de Esperan-
za, Vieques, P.R, durante los ultimos cincuenta anos rela-
cionado con los cambioe en las condiciones climaticas en el
Caribe. Dinamica de transferencla de sedimentos en el
sistema es descrita cualitativa y cuantitativamente, atra-
ves dal] estudio de cambios de perfiles de playa, muestras
de sedimentos actuales colectadas mediante dragado y mues-
tras de playa, analisis de patrones de refraccion, compara-
cion de contornos de batimetria, medidas de corrientes
aereas de)] area a escala
e la zona bajo condi-
ciones de eventos promedios normales y anormales. Anallsis
de las variables de)] sistema demuestran un incremento en la
tasa de erosion durante los ultimos veinte anos.

SEDIMENT BUDGET, ESPERANZA, VIEQUES, PUERTO RICO (1935-
1988) : RELATED TO CARIBBEAN CLIMATIC CONDITIONS CHANGES

BARRETC, M., Marine Sciences Department, UPR, Mayaguez,
Puerto Rico

This paper presents a sediment budget study at Esperanza,
Vieques, P.R. The beach equilibrium has changed during the
last fifty years of Caribbean climatic changes. Beach
sediment dynamics are described both quantitatively and
qualitatively using: monthly beach profiles, analyses of
beach and nearshore samples, wave refraction plots, bathy-
metric changes, current measurements, and weather data.
Aerial photos at 1:2,000 were used to measure shoreline
changes over a 50 year period. Analysls of the data shows
a increase in erosign rates for the last twenty years.
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GENETIC AND PROCESS MINERALOGIC ABPECTS OF GOLD-QUARTZ VEIN
MINERALIZATIONSE, CORDILLERA OCCIDENTAL, COLOMBIA 8.A.

BAUM, W., Pittsburgh Mineral & Environmental Techneclogy.
Inc., 390 Frankfort Road, Monaca, PA 15061, USA;

GOBEL, V.W., Department of Geology, 8tephen F, Austin State
University, Nacogdoches, TX 75961, USA

Hydrothermal gold-quartx mineralizations in the Western
Cordillera (Cordillera Occldental) of Colombia are mainly
associated with high-plutonic tonalite intrusions of Ter-
tiary age. Polymetallic Pb-Zn-Cu-Au-Ag vein eystems and
impregnations formed from aqueocus phases of mixed
formational-magmatic origin with a main and also productive
stage between 290-210 °C. Intensively altered wall rocks
show pyritic propylitization, also kaolinitization and
pilicification. Present mining operations are relatively
small, and their full potential has not yet been utilized.
Initial process mineralogic studies used selected composite
samples from various gold-quartz mineralizations in the
southern part of the Western Cordillera. Substantial
amounts of gold occur as coarse to fine or ultrafine inclu-
sions of native gold in base metal sulfides, l.e., pyrite,
chalcopyrite, galena, and sphalerite. Virtually all of the
native gold exhibits a distinct light yellow colour indica-
tive of elevated silver concentrations of 15-25 wth . Parti-
cle size analyses of gold indicate a bimodal size distribu-
tion, with approximately 30-40 % of the Au occurring in the
coarse size ( + 200 mesh } fraction and 60-70 & in the fine
to ultrafine size range of -300 to -500 mesh. Silver exhib-
its a more complex mineralogic occurrence with considerable
concentrationes associated with Ag-bearing tetrahedrite,
pyrargyrite, sphalerite, chalcopyrite, and galena.

High grade zones in various parts of the veins may affect
sampling and assaying of drill core, channel, and trench
samples, Thus, great care is advised during sampling prepa-
ration to minimize severe nugget effecta due to coarse gold
particle sizes. Gold mineralizations frequently extend into
hanging and foot walls of the veins where gold is primarily
assoclated with pyritic-propylitic alteration and minerali-
zation.

Process mineralogy indicates that many vein ores should be
amenable to physical pre-concentration methods using gravity
devices. It is recommended that any further assessment work
on these very attractive mineralizations be guided by such
evaluations. Increased recovery rates and higher profita-
bility can be expected.

PALEDGEME ACCRETION AND SUSPECT TERRAMES IM SOUTMERN COSTA RICA {OSA, BURICA, CENTRAL AMERICA)

BAUNGARTHER, #.0.%, ORANGO, 4.A,%%, WOLA, C.*, CHANBELL, J.5.1.%%% AD &, STECK*"*®
= Iretltut de Géoiogie, BFSK 7, Univ. of Lausarna, 1013 Leusanne, Switzeriand. °° RECOPE, Edificio
Coldn, Apt. 4351, San Joad, Cosls Rice. *** Dept. of Geology, Univ. of Floride, Gainesviilla,
Floride 32617, W.S.A. """ Institut de Windralogie, BFEN 2, Unlv, of Lewsanns, 1015 Leusans,
Switaeriond.

Ocemnic Basemant snd sssocisted deep water ssdimants of the Oss and Burics Penlneulss and the Gollo
Bulcs ares have been glebslly inciuded with the Micoys Complen by most swthors. Our fleld studiss
@f the tasi 5 years lead to & separstion of 3 units, which sre distinct from the Nicoys Comples snd
separasted from sach othar by Necgens to Rscent feult systems, Esch of the unite Is charscier!ited by
& distinct Late Cretacecus-Paleopens sedisentary and tectenic Nistory and significantly dif laremt
paleoint|tudes, Loading ue te define two mumpect terranes.

V. Goltito Terrans. - The Golfit1o Terrane forms the uE shore of the Gelfe Pulce and the |sthma of
the Oua Peninauls (Rincdn - Bocs del Slerpsl. It \n charscterized by ocesnlc bess!its and dolerites
{over V5K of velume) and by stratigraphicstly overlying Campanisn-Hasstrichtien srgbliives,
Praliminery palecssgnetic dete Indlcats squmioriel Lote Crotececus pelsolst|tudes, which sre
significently different from thoss known for Santa Elena, Wicoys and the #1ls Coprale.

2. burlca Terrmrs. - The Burice Terrane forms tha SW shores and the ceniral hiphe of the Burice
Peninsuls and L characterized by oceanic basalts, dolerites wnd hypsbysssl recks stratipraphicsily
@verlain by late Paleacens-widdie Focers pelagic snd redeposited shallew wsier sadiments. Very
proaimsl shallow corbonate dsbris flows In the central part suggest & nesr carbonsts platiors,
wharass dominantly prlagic and twrblditic (ithalogies In cosntal oulcrops suggest m palecelope
sdjscent 10 an ocesnic sssmount with water depths within the photic zane, Preliminary palecmagretic
data indicate & for more southerly Paleccone paleolatitude than for the rest of Costa Rice,

3. Cefo Accrationary Cosplen. - The Cofo Accretionsry Complen forms the Cafo |siand and the
Pre-Wecgens of the SU and cantral Dea Peninsula. The Complen i characterized by strengly detormed
and low grede setamorphic surbidites and hamipelagic and palagic sediments (over 95X of wvolume). In
some places (Ban Pedrillo-Marenco) 10-100 ® sized blocks of oceanic bessits, dolerites and minor
amounts of gabbros and acld differentiates occwr ln o pelaglc sedimentery metrin. Contral and outer
Osa hss no lgrecus basement, Some aress Bhow deformed debrin fices and turbidites of shallow water
origin. Ages of pelagic and shallow water |ithalogiss which occur ss blocks of in turbidites range
frem Late Cretacecus to Olipocens. |t fs thought that tha Complex fa » result of Oligecens and
poat-Ot igocens accretion in the Nid-American Trench. The differeant types of sedimentary melenges
sugpent of facraping of the sedimentary covsr of the sceanic plate Including bath ocesntc and
tranch-1111 sediments, The Latter conaint of src-derived turbidites which cantain elistelithe
poanibly derived from an outer high (Galfito Tarrene?) forming Tha (aer weil of The trench.
Paleolet|tudss, seplscamsnt histories of the terranes and the sccrationary histery of Oss support
Current plate tectonic models suggesting & southwestern, pacific origin end o uE-sovessnt of the
Caribbean plate betwssn Campanien snd Pelsscera. The Burlce Terrans, howsver, mut Nave docted on
tha Corlbbean plate In post-Peleccens timss, after the formation of the Nid-American Trench,



BEDIMENT BUBDUCTION AT THE LESSER ANTILLES CONVERGENT MARGIN.

BEHRMANN, J.H.. IGL, Unlv. Glessen, D-6300 Gleasen, Weat Germany.

An Interesting question to be addressed In geotactonics ls how
much sediment |s accreted or subducted slong convergent plate
margins, Sediment subduction Influences the geochemical buiance
of the Earth's mantle, and is = potentially Important factor In
the formation of island arc magmas. Sedlment sccretion is ome of
the long=term limiting factors of continental growth.

Sediment accretion versus sedlment subduction st the plate Inter-
face Americas-Carlbbean Is Investigated In a steady-state dynamlic
model. The model sccounts for the geologlcal svolution of the
Eastern Carlbbean borderlands slnce the Tithenlan. and presumes
that the "modern® Lesser Antllles subduction zone formed al about
48 mybp. Dynamic varisbles mre: (1) growth rates of the accret-
lonary wedge. (2) Rate of plate convergence. (3) Age of subducted
crust through time. (4) Sedimentation rates on the subducting
plate through time.

Slze and age of the accretionsry wedge can be spproximaced from
the age of the Lesser Antilles island arc, and from reconstructed
crustal profiles based on geophysical data. Convergence rates are
constrained by plate reconstructions and the opening history of
the Cayman Trough. A sedimentation rate profile on the oceanic
crust esast of the Lesser Antilles forearc 1s calculated from
DSDP/ODP driltholes 27, 643 and 672, and is callbrated to flnite
thicknesses of the sedimentary column In front of the three
sections studied across the subduction zone. Results mnd Inter-
pretations are as followa:

(1) In front of the northern Lesser Antilles (Antlgua/Anguille)
thers Is no or very little sediment subduction Inte the mantle.

(2) The central segment (latitude of Doeminica/Martinique) shows
non-steady-state behaviour. Early terrigensous sedimentation and
resulting rapid growth of the accretionary wedge ls followed by
hemlpeiagle sedimentation and slow weadge growth. This effect la
probably caused by the arrlvael of the Tiburon Rise at the sub-
ductlon zone. No estimations of sediment subductlon are poasible,

(3) The southern segment (Grenada/Barbados) shows avidence for
-lullu subduction of terrigeneous sediments into the Earth's
mantle.

MUDSTONE MICROFABRICE, DEPORMATION WECHANISMS AND FLUIDS IN THE
LESSER ANTILLES FOREARC.

BEHRMANN, 1.H., IGL, Univ. Glessen, D-8300 Glessen, West Germany.

and

PRIOR, D.J., Dept. of Earth Sclences, Leeds University, Leeds LS2
PJT, Eng.und.

Deep ocean drilling (GUP Leg 110 and DEDP Leg 78A). extensive
selsmic reflection profiling and on-Jand structural etudies, have
made the Lasser Antlll Forearc one of the best constralned
active accretionary wedges. Drilling at Site 67] achieved pene-
tration of several sctive thrust faulis, and the basal décolle-
ment zone of the accretionary wedge. We have sxamined In detall
the microfabrics of tectonized muds In s disc thrust et 128m,
and in the basal décollement st 500m to 6530m a floor. The
thrust at 128m repeats at lesst 160m of stratigraphically defined
rock column, constraining s total minimum displacemsnt In the
order of 600m. The fault rock comprises &mm of mesoscopically
follated clays, bordered by undeformed wall rock, The 850m thick
zone of sheared mudstones in the basal décollement at Site 871
contalns a displacement in excess of 2000m.

High resolution backscattered electron images on the scanning
electron microscope have been used to sxsmine the mlicrofabric of
the forearc sediments. Clays and clasts sre pervasively allgned
in the immediate hangingwall to the 128m thrust, Microfsbric
intensity decr s upwards and the sediment is undeformed more
than 8mm away from the thrust. In contrast the mudstones of
Miocene e In the décollement zonse have randomly aligned clays
and clasts despite the svidence for significant stralns from
observed fold structures and balanced section Inferences.

Daformation st the 128m thrust and In the basal décollement prob-
ably occurred by different mechanisms. One caused grain align-
ment., and one allowed accomodation of strain without grain align-
ment. Both are llkely to be forms of particulate flow, but with
contrasting grain interactions controlled by the fluld environ-
ment. The lack of graln slignment In the d§collement was probably
promoted by high pore fluld pr ures and a catton=rich fluld
which prevented development of wsak clay-clay bonds by eatlon
adsorption on ¢lay surfaces. At higher levels, the 128m thrust
for instance, such flulds may have been lost to the surface. and
grain Interactions wers more dominant.
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CONTRIBUTION OF PALEOMAGNETISM IN THE RELATIONS BETWEEN
THE FIEMONTIN AND INTERNAL NAPPES : SYNTHESIS AND NEW DATA,
B. BLIN *, B. SICHLER **, J F. STEPHAN ***

* L GIS "Dcé, . & Avenue Le Gorgeu, 29287 Brest Cedex
FRANCE.

** . IFREMER, Cemire de Brest, DERQO/GM., B.P. 70, F-29263 Plouzane
FRANCE.

*** o Institm Géodynamique URA 720 Université de MNice Sophia Antipolis. Parc
Valrase 06034 Nice FRANCE.

logle e Giod,

The east displacement of the caribbean plate is occuring between the two
Americas by larges transcurrente zones, dextral and sinistral respectively to its
south and north boundaries.This particular setting explains the 90° of clockwise
rotnlions shown by the paleomagnetic vectors of the venezuelan caribbean Chain.
With the end to define the relations between the piemontin and internal nappes
of the caribbean Chain, n study was realized in 1988, 100 km to the south of
Caracas in the Guarico and Cojedes States. Of the 21 sites perfored, 2 were in
the internal nappe of Villa de Cura (10 the north), 1C in the piemontin nappe
and 9 in the sutochtonous foreland (1o the south),

= In sgreement wilh the others paleomagnetic data, the Villa de Curs nappe
gives evidence for 90° of clockwise rotation.

= The piemontin nappe do not show general rotation.

- The resulis about the foreland indicate » morth-south orientation of the
paleomagnetic vectors. They are according lo the sutochtonous character and
to paleomagnetic declinations of the south-american cralon,

- Nevertheless, the general north-south orientation of the paleomagnetic
veciors can be deviated near the Guarico and Guaitoco laults (dextral faulis).

These results, associsted to the field dawm, confirm that the Villa de Cura nappe
was 3 north-south oriented insular prleoarc, in ui‘ermenl with the models of the
caribbean geodynamic evolution proposed by different authors (Pindell and
Dewey (1982), Stéphan (1982), Beck (!986)). On the contrary, the piemontin
nappe did not rotate and has moved with an orientation similar to its original
position. A possible flow of the piemontin unity could explain the declinstions
perpendicular 1o the front of this nappe, on which superpases the Guarico Tault
effect. Finally, the a oligo- to the south of the
piemontin nappe, do not show rotations excepted clockwise near the Guarico and
Guaitoco dextral faults.

THE ESPINO GRABEN COMPLEX AND THE SOUTH LLANOS
LINEAMENT: GRAVITY AND MAGNETIC ANOMALIES OVER A
MAJOR UNEXPOSED RIFT ZONE AND MEGASHEAR IN
NORTHERN SOQUTH AMERICA

BONINI, W. E., Department of Geological and Geophysical Sciences,
Princeton University, Princeton, New Jersey, 08544, U. S. A,

Three Mesozoic graben complexes have been identified in northern South
America: Takutu In Guyana and Brazll (Crawford and others, 1985);
Maracalbo (Burke, 1976) in western Venezuela; and 1he unexposed Esping
{Smith and others, 1984) in eastern Venezuela. Similarities among them are
that they are about 30-60 km wide, 4-5 km deep, several 100 km long, and
contain red sediments and volcanics,

On the basis of magnetic anomalles it Is proposed that the southem margin of

the Espino Graben complex - the South Lianos linsament - extends for about

800 km in Venezuela and into Colombla. Inerpretation of these anomalias

indicates that the South Llanos lineament is a zone characterized by a series

of normal faulls. South of the Esplno drill-hale the fault throw is down to the

:orth. and north of the hole down to the south, The graben zone is over 100
m wide.

Analyses of gravity anomalles indicate that there Is “high-density crust” just
north of the Espino drill-hole. These data suggest that this portion of the crust
underlying the Eastern Venezusla Basin could be related 1o the Mesozaic
rifting event, Gravity-high closures to the scuthwest of the drill hole may be
related to volcanics, similar to those reported in the Espino well.

The geophysical and drill-hole data place constraints on the pattern of the
Mesozoic breakup of Pangea, the northem margin of the South American
craton, and the development of the Caribbean plate.



LES BASSES TERRASSES CORALLIENNES DE LA GUADELOUPE :
NEQTECTONIQUES.

IMPLICATIONS

BONNETON J-R, (G6.I.R.C.A.5.7.} Université Antilles-Guyane, BP. 592
POINTE~A-PITRE (GUADELOUPE) CEDEX

L'étude des terrasses &emiennes (Infer Riss - Wirn) sur les fles calcai-
res de 1'archipel quadeloupéen permet de préciser |'histoire récente
?osterleure 4 100,000 ans B.P. de ce secteur de 1'Arc des Petites Antil-
es.
BATTISTINI et al (1986) ont d&jd proposé pour ces récifs quaternaires
émergés un dge “Eemien” & partir de critéres morphologiques et de data-
tions radiométriques.
L'analyse radiométrique des terrasses successives situbes 3 )'extrémite
Est de la GUADELOUPE (Grande-Terre) en utilisant 238 U et 232 U comme
traceurs (BERNAT), suggire des périodes de haut niveau marin associées &
ges développements récifaux d'dge compris entre 100.000 et 160.000 ans
P
Aucune étude précise sur la déformation de ces niveaux de terrasses n'a
&té réalisee 3 ce jour. Ils constituent le marqueur stratigraphique daté
le plus récent (= 100.000 ans B.P.). Leur position haute émergée, {+ B m
pour celles de la Pointe-des-Chdteaux) associée & des failles normales 4
rejet métrique indique un #tat de contrainte en distension avec des dé-
formations en extension radiale.
Ces niveaux fournissent des déformations cassantes les plus récentes et
1*4ge des dernfers rejets des failles. C'est ici un &1ément important
pour 1'¢valuation de 1'alea sismique.
La fracturation E-W affactant les terrasses est comparable en tout point
4 celle de MARIE-GALANTE au Sud et & 1a DESIRADE & 1'Est, L'anmalyse mi-
crotectonique pour ces secteurs montre que 1'archipel est soumis actuel-
lement et depuis le Pliocéne supérieur & wne extension radiale.
A MARIE-GALANTE, la faille majeure affecte les basses terrasses éemiennes
et les niveaux de plage supérieurs avec un rejet d'environ 100 m. Les
terrasses et les niveaux de plage sont affectés par des accidents normaux
E-W, Leur étude fait apparaitre une extension radiale fdentique 3 celle
de la GRANDE-TERRE.
La Basse Terrasse de la DESIRADE est en position haute (+ 10 m 4 + 4 m}
Elle est surmontée par des plages émergées 3 galets. Des accidents ré-
cents E-W découpent et vertlca?kent aussi bien les plages supérieures &
galets que la terrasse éemienne ou les coraux et les bréches corrallien-
nes.,
L'interaction des mouvements tectoniques et des oscillations marines sont
responsables de 1'&dification des complexes de terrasses récifales.
On a ainsi la possibilité d'estimer avec une bonne approximation la vi-
tesse moyenne de ces déformations, Ces dernigres n'ont rign de comparable
avec les terrasses marines des Grandes Antilles (CUBA, HAITI, JAMAIQUE}
qui culminent 3 plusteurs centaines de métres au-dessus du niveau de la
zer,

NOUYELLES DONNEES-STRUCTURALES SUR L'ILE DE St CROIX ET DE 50N
ENYIRONNEMENT,

BONNETON J-R, (6.1:R.C.A.S.T.) Université Antilles-Guyane, BP.592
POINTE-A-PITRE (GUADELOUPE} CEDEX

L'Arc des Petites Antilles se termine par la plateforme d'ANGUILLA - St
MARTIN - SOMBRERD. Le passage d'ANEGADA marque le passage aux Grandes
Antilles. 11 se prolonge par le bassin des 1les Vierges entre YIEQUES et

St CROIX. L'1le de St CROIX occupe une position excentrée dans ce contex-

te. La transition Grandes-Antilles - Petites Antilles est marquée par

une &volution spatio-temporelle du magmatisme tiée 3 une tectonique poly

phasée : 1'une d'age postérieur au Sénonien-Paléogine, 1'autre €voluant
au Mio-Pliocéne.

Les travaux de (BONNETON et BECK, 1987} ont permis de mettre en évidence
deux sites fossf{liféres 3 Rudistes du Sénonien supérieur (Campanien sup.
4 Maestrichien} & [SAAC POINT, en plus de ceux mentionnés par WHETTEN
81966) et ANDREIFF et al (1986}).

n a donc un dge S&nanien pour toute la moitie orientale de 1°1le et la
possibi1ité d'un dge Cénomanien dans ce secteur (SPEED 1979) est rejeté.
Le secteur N de 1'11e {Hanms-Bluff, Springfield, St Georges) a révélé
des localités trés riches en microfaunes. Ces niveaux sont apparemment

en continuité avec la partie Est de 1'%le avec un passage & Judith Fancy.

D'un point de vue structural on assiste & un basculement généralisé des
axes de plis synchisteux tant 3 1'Ouest qu'd 1'Est. Cans 12 partie occi-
dentale on a de grands cisaillements plats qui ne peuvent en aucun cas
ttre interprétés comme des charriages. Les &tudes microtectoniques mon-
trent plutdt un régime en extension radiale E-W. de part et d'autre du
graben central. A

crochements en compression, }
Les séries du Crétacé suptrieur-Paltogene tectonisées de 5t (ROIX ont

Jouk en compression (N-5 3 vergence Nord) comme & TORTOLA mais 1'édifice

a &galement fonctionné en distension. L'dge de certains dykes de St
CROIX (M. BELLON) serait Eocéne supérieur, ce qui placerait une premidre
phase tectonique distensive entre 1'Eocéne moyen et Ja base de 1'0ligo-
céne.

Plus & 1'Est § St MARTIN. Les accidents E-W sont localement décrochants
dextres avec des conjugués 3 SW-NE, Le Miocgne supérieur est affecté par
une extension radiale pure SW-NE associée 3 ces décrochements.

De part et d'autre du fossé d'ANEGADA on a des séries paltogénes trids peu
déformées (5t MARTIN, ANGUILLA, CULEBRA). Des séries du Crétace supérieur

Paltogéne tr2s tectonisées témoins d'un &difice soumis 3 une tectonique
polyphasée
sif débutant & 1'Eocéne moyen et se poursuivant jusqu'au Mio-Pliocéne
(St CROIX et TORTOLA}. Conséquences des coulissages E-W déja signalés 3
St THOMAS.

'Est de 1'1le la tectonique polyphasée y est plus net-
te, Un régime en extension donne des failles normales associfes 2 des dé-

: un régime compressif N-S & SW-NE associé 3 un régime disten-
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LL 1@TLANGE OFIOLITICO DE HOLGUTI (CUDA NORORIGNTAL) Y SU
SIGNIFICADO TLCTONICO

DLz SISz, K.
Oficina Central de Geologla, Dudapest, Iungria.

L1 dron investipfade foran parts del cinturdn of telitico
de Cubas septentrional. Aguil, eflora ol contacio ensr: -
el wargen continentel ncsozoloo norteacericano, reprece::
tado por la Platefor.w deo Dalanes y ls zone de ¢
oftol{tico quo ociualioaie Bo oncuonira ol pos!
tona, sobrecorrida sobro el margon continental, joi i Lor—
mine de "molange" so utilize segin al ooncepto de Nau -

{1968).

Cnire los componasntes consiilicilveos principales del ne-
lange, se roconccen frarr.ettos de tros unidades paleoter
tonices del uespozolioo terdfo: bLanco carbenalsdo del wmar=
gen continontel y de su basaiento sislico neteioriizado,
fraguentos de una meociacién ofiolitica completa del fon
do ocoenico inmcluyendo sus bloques ustaworfizados, y ==
fraguentos de un arco volcanico meduro.

La edad deo la formacidn wds Joven, constituyonte dol rie-
lange, os Loconoe teumprano., La cobaertura pestorogénica -
ae caracteriza por sedimentos terrigenos del Paleéc’eno -
tardio, wientras el Nedgeno sc destacs por el predowinio
do rocas ocarbonataden.
Dentro del welange se diforonola: mantos do corriulontios
con astructurs intorna fuosternienie escaunda, dirigida -
con pocas variaciones hacia el Norte. El manto inferiloer
wntacta directamente con el melange continental, mien-
tras los suporiores lo soLroyacen toctonlcauento.

Los caroctoristicas dol uelange indican un desarrolle -
centinuo do la coliaié:‘l, hastn el cierre gradusl do la
cuenoa subooonnica ublicada entro el margon continontal
v ol areo velcénico, Los mouentos oulminantes del dosa=
:rollo aon: cose del vuloanismo en el Canpenianc Supn-
rior, forueclo: de ollstosiroiiss en sl Palscvcenc y lo -
conclusion del avance de los mentos de ocorrimientoa en
el Eooceno lledio.

Ll andlisis formaocional y facial de las roocas coriponen-
tes del |:1ol-n(;o, por...%ae 1:: roconstruccion esqun;:a:iqn
= Yo nf4ep-'a npleogoeogrolics anterior s ls colislon,

del Cretacloo tardio (de Norte a Sur): margen continontal
pesivo fallado, subcuenca ocoanioca remanante parcialrente
consumica, zona de suxluccldn ron buzemiento hacila el ~
Sur, cusnpa do antearco, are wleanloo.

HMANIFESTACIONES DEL DIAPIRISMD ARCILLOSO
EN EL MARGEN COLOMBIANO DEL CARIBE

BriceRo, LAl Vernelts, G2, Perez R, Gayet J2

RESUMEN.

Utilizando cefiones de agua y ecosondes de 3,5 KHz, se lomeron
nueve perfiles sfsmicos gue cubren eproximademente 1,500 km
lineales de informacibn. Se observen variades manifestaciones del
diepirismo arcilloso, que se han clasificedo en abombomienios, domos,
volcanes, plisgues y plumas diapfricas Domos y pliegues se encuentren
sspeciaimente el sur de 1o letflud 10°30°, y corresponden o
movimienios de masss de gran exlensibn, alcenzado heste mée de 2 8
1.d. de espesor ; hacho este que consideramos como 8] modificedor
principel de la morfologfe de! margen de esie gactor. Los volcenes,
genersimente situados en |a cumbre de domos y pltegues reprasentan la
expresifn sctusl del diepirismo & través de los cusles se expulsen
tento orcille, como fluidos (agua y meteno). Los plumas, o diferencle de
Tes otras menifestacionss, en gensral, no deformen les capas intruides
y su presencia esid limitade a lo zona de plataforma, hecie o) norte de
la lelitud mencloneds, definlendo esi dos dreas claramente
diferenciables, tento desde el punto de viste morfolbgico como
sedimentoldgico y structurel

" Univarsided Necionsl de Calombis, Dapartemento de Geaclenciss, AA. 14490, Bogoth,
Colombia.

2Univaryith g Bordssux, Départament de Ghologia ot Ocbanographie, Av. des fecultbs, 53405
Talonce, France.



GEOLOGICAL SETTING OF SOME POLYMETALLIC MASSIVE SULFIDE
OCCURRENCES IN THE MEDIAN BELT, CENTRAL DOMINICAN
REPUBLIC

BROUWER, S.B., MACVEIGH, ].G., ESPAILLAT, ], [IMENEZ, ], PIZANO, O.,
Falconbridge Dominicana C por A, Dominican Republic and Falconbridge
Ltd., Canada

The Median Belt, 185 km in length, of mainly metamorphic and malic
volcanic rocks of Cretaceous and possible pre-Cretaceous age, flanks the east
and north edge of the Cordillera Central in the Dominican Republic, and
contains several polymetallic massive sulfide occurrences. Some of these
occurrences are being evalusted by Falconbridge Dominicana, Falconbridge
Ltd and Recursos del Caribe 5.A. Three occurrences have been selected to
show the diverse characterlstics and distinct geological environmenis.

The Sabana Potrero copper prospect is hosted by mafic volcanic rocks (mainly
pillow lavas) of the Peralvillo Formation of Late Cretaceous age, at the
northeast contact of the Median Belt peridotite. 1t consists of lenses of fine-
grained copper rich massive pyrite which are structurally overlain by a
quartz-sulfide stockwork and complexly intruded by mafic rocks.

The Cerro de Maimon deposil contains 2.9 million meiric 1ons of sulfide ore
grading 4.06% Cu, 0.07% FPb, 1.83% Zn, 44.9gm Ag/t, 0.47gm Au/t. Itis
assoclated with Early or pre-Cretaceous felsic meta-volcanic rocks of the
Maimon Formation near the contact with rocks of the Peralville Formalion.
The massive sulfide body is conformable with the enclosing rocks and
structurally underlaln by an extensive zone of pyritic quartz-sericite rock.

The Amina Formation considered 1o be the stratigraphic equivalent of the
Maimon Formation hosts the El Anon massive sulfide prospect in the
northwestern Dominican Republic. The copper-zinc rich massive sulfides are
localized within a narrow, four km long belt of pyritic quartz - sericite
(chlorite) schists, and fine felsic meta-volcaniclastic rocks. The adjacent rocks
are principally laminated and banded mafic meta-volcaniclastic rocks with
thin to thick felsic interlayers.

The stratigraphic settings, distribution and types of alleration and
mineralization, and metal zoning support a volcanic exhalative origin for the
sulfide occurrences and highlights the potential for a diversity of deposit types
in a variety of volcanic-tectonic environmenis.

Modeling sediment compactional response 1o lateral stress in
the Barbados Ridge Complex

W. Brickmann, GEOMAR - Ressach Center for Marine Geosciences,
Wischhalstr. 1-3, 2300 Kiel. W. Germany

The impact of laleral siress on mechanical dagenesis ol marine
sediments was slwudied using Deep Sea Drilling Project (DSDP) and
Ocean Drilling Project {ODP) sediment physical properly data.

A statistical evaluation of the Deep Sea Driling Project (DSDP)
sedimentological and mass physical properly database (Legs 1-96) yielded
functions for the depth dependent compactional behavior of a2 sel ol
standard sedimenl lypes. These “typecurves” are well conslrained for
mainly pelitic and psammitic sediments of moderala carbonale conlent.
They are employed as a reference 1001 for the quanuficalion of lecloni-
cally induced consolidation in the Barbados Ridge accretonary wedge

Based on the developed typecurves and sediment physical properly data
from DSDP- and ODP legs 78A and 110 (Barbados Ridge) as well, a
simple palinkinelic reconstiuction procedure was employed 10 delermne
porosily changes during accretion. Palinspastically removing the compac-
tional elfects of bwial diagenasis caused by imbricate slacking ol wodge
slices, a synthelic preaccrelion parosity vs. depth profie could be model-
led. which bears suong resemblence lo charactenslic proliles from 2
1elerence orill holes in front of the accrelionary wedge (siles 543 and
672).

Comparison of synthetic and relerence proliles reveals a lithologically
controlied exponential relationship between deplh and porosily dvergence.
Reavaluation of the reconstruction procedwré in lerms of involved slresses
yielded a semiquantitative estmate of the relative and absolule impact of
the lateral siress component on sediment consolidation in this parl of the
convergent plate margin.

This semiquantitative definiton of compactional responsa 1o the laleral
stress componant provides an imporant constraint for further modeling of
oelormational behavior of accreted sediments.
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TECTONIC ESCAPE IN THE EVOLUTION OF THE CARIBBEAN

Burke, K., and Rutherford, E., Dept. of Geosciences, The University of
Houston, Houston, Texas.

In tectonic escape, material is displaced laterally from a region of
high atress to a region of lower stress. Areas of high stress are
usually associated with convergent plate margins and continental
collision zones, and areas of low stress state generally involve oceanic
free faces. Escape has lately been shown to be a significant Factor in
the evolution of major orogenic systems, as well as an important contrel
in modifying local geologic relationships. Caribbean plate boundary
tones are currently being modified by tectonic pe, and escape has
been important at various stages of Caribbean plate evolution.

The best known area of active escape occurs in Colombia and Venezuela
and involves the northward motion of the Maracaibo block and related
fragments as & result of the collision of Panama with northuestern South
America. The net regional displacement due to escape, as well as
difterential molion between individual fragments, is accommodated by a
complex system of strike-slip faults. Displacements on the larger
strike-slip faults, for exrample the Banta Marta and Bocono faults, range
to approximately 100 km. The free face to this system lies in the
Venetuelan Basin, where it is associated with a broad thrust belt related
to the net convergence between the Maracaibe block and the Caribbean
plate. Where the southern strike-slip margin of the Caribbean and the
e3cape system meet, South American material carried northuard is being
sliced off and redistributed to the east along the plate boundary zone.

Tectonic escape appears alsc to be occurring in the northeastern
Caribbean, to the east of Puerto Rico. This area, including the eastern
Greater Antilles and northern end of the Lesser Antillean mccretionary
prism, is in transit from a confined state to an unconfined state as it
passes the Bahamas Platform. To the west of this ares secondary
structures reflect east-west trending strike-slip motion. Past the
transition, however, a northeast-southuest trending extensional strike-
alip system accommodates northward escape toward a free face in the
Atlantic.

A more complex example of Caribbean tectonic escape is discernable in
the western tip of Cuba, and is related to the Palecgene collision
between the Caribbean plate and the Bahamas platform. Along the
northernmost part of the plate boundary, between Cuba and Florida,
suitable conditions developed for tectomic escape oul of the collision
tone and into the Gulf of Mexico. A group of strike-slip faults in
western Cuba may represent a part of the escape system,

PRE-HOLOCENE SURFACE CONTROL ON HOLOCENFE BANK BARRIER REEF DEVELOPMENT,

ST, CROIX, U.S. V.1,

BURKE, R. B., North Dakota Geological Survey, P.D. Box 8156,
Grand Forks, ND 58202-8156, USA; ADEY, W. H., National Museum of
Natural History, Smithsonian Inat., Washington D.C. 20560, USA;

MACINTYRE, I. G., Hational Museum of Natural History, Smitheonian Inat.,
Washington D.C. 20560, USA; and STUCKENRATH, K., Smithsonian Environ-

mental Res. Cntr., Rockville, MD 20852, USA.

An E-W peries of 16 cores drilled along 2.5 km of the reef crest

parallel to shore shows the pre-Holocene surface (PH5) dips east (Im/
km). In & N-5 transect perpandicular to shore, 10 cores showed the PHS
dips more gently to the north emcept at a depth of ~B.5m MSL where a 4m
bench cccurs locally. In the context of Holocens sea level dynamice and
conaequences, both the sasterly dipping shelf and the bench influenced
the timing, location, #nd the development style of the structural facies
forming the reef. Fourtesn radiocarbon dates mhow the reef firat reached
sen level 1455 YBP, near the center of the reef, not reaching sea level
to the vest until the present, and to the esst from 120 to 803 YBP, The
large structural elemants in the reef cores first appeared 6135 YBP and
form the thickest patch reef facles in the center of the reef, whereas
rubble and sand increased to both the east and west. The seaward posl=
tion of the reef is locally determined by the bench. Faciea distributfon
indicates the reef developed ms a meries of patch reefs aligned parallel
to the shore that coslesced into a continuous barrier. Patch reefs
reaching sea level prograded seaward.




EPOCAS METALOGENICAS DE CUDA

CADRERA, R., STANEK, P,, LAVANDCRO, R., FORMULL, F.
Instituto de Geologia y Palecntologis, MINNAS, Cuba

Las Epoca Metalogénicas (L) que fleron origen a los --

prinoips grupos formacionales de yaciwientos minerales
de Cuba se determinan en vinculacildn hiatérico.geologlca

durante el proceso de formacion de 1la isls, Tnars ssto se
acepts ls formscidn del Caribe & partir dol frecclonamlen
to del Pangea Yy el desarrollo de una riftoginn-ia durantae
#l Mesozolco Temprano oon la forwacidn sincronica de los

Mérgenes Continentales (MC) y 1la Corteza Oceanica (CO), |,
dursnte el Jurasica-Cretscico Temprano, seguide con sl rg
gimen de Arco Insular (AI) (en dos edsdes) K y Iy y In da
posician del complsjo des cobertura a partir del Oligoceno

Con el regimen riftogenico se desarrolls 1s primers EM du
rante el Jurdsico Tardio y Cretscico Inferior con la depo
5 sacimientos sulfurcoscs en el MC poslvo y -
la formacidn de las segregaciones de croml.
tas an la base des las ofioclitas, Con el coumplejo del le.
cho ocoeanico se ssocia los yasoimlentos de Cu.

Una segunda CH se vincula al régimen de AT Cretdcico don.
de se formaron yacimlentos de Cu, Cu.Zn y Pb.Zn. Al Fi.
nal de este puriodn y en relaolén con les intrusiones de
granitoides se formsron yscimientos de Fe-skarn, Cu.Mo ¥y
Au,

Durante el Psledgenc relaclonado con el AI de esta edad,

se desarrollsron los yacimientos de Cu, Fb-Zn y wmanganeso
vinculado al complejo sedimentario. Durante el Eocano Me
dic vinoulados s la penetracidn de lss intrusiones de gra
nitoides, me formaron yeoimientos de Fe.skarn, Cu y Cu-Mo,

Como indicscionss de una EM, todavia pooco fundamentado,
con poca importsnais regional, mparecen las mineralizacipo
nes sulfurosas superpusstss en el Crnozolco.

La EM mas reciente se relacions con los yscimlentos surgi
dos s partir de le socidn -uplr;‘nien sobre los complejos
rocosos Tormados, dando lugar & la formacion de yaciulen
tos de Ni-Co.Fa, Fe y Al,

GEOMETRY AND TECTONIC REGIME ALONG A MAJOR
STRIKE-SLIP FAULT : THE NORTHERN CARIBBEAN
TRANSCURRENT PLATE BOUNDARY FROM CUBA TO
HISPANIOLA, GREATER ANTILLES (73°W 1o 7T7°W)

Eric CALAIS!, Bemnard MERCIER de LEPINAY ! and Vincem RENARD

Marine geophysical surveys using Seabeam , single-channel selsmic reflection,
ravimeiric and magnelic measuremenis ware underaken along the Northern
aribbean transcurrem r!ata boundary during the SEACARIB Il cruise (R/Y

Jean-Charcot, 16/11-23/12/1987).

One of the main ?oais was 10 explore a poorly-know segment af this plale

boundary, located from Cuba 1o Hispaniola (73°W to 77°W). The collected dala

alow 10 batler deline the geometry and the lectonic regime of this mainly
strike-slip area. They supparl the lollowing results :

arning the tecionic raqima along the plate dary ;
a. the eastern part of the Oriente Deep and antiago promontory are
characterized by an sctive compressional tsctonics. We call therefore this
area the “Santiago Delormed Bel® exiending from 76°40'W to 73°50'W with an
easl-wes! genaeral trend, This deformed belt can be longitudinaly divided in
three main segments, each one characterized by a particular tectonic style, its
structuration can be related 10 a trenspressional mechanism ;

b. in the Windward Passage, the Saint Nicolas Basin is a rectangular
depression bounded to the south and ta the north by normal east-waest trandi
faults. We demonsirale that Il cannol be Interpreted as an active pul
apart basin, as done previously.

a. along J;- southern cuban margin, the Oriente fault displays a

discontinuous trace. ht is composed of at leas! ihree main en relais segment ;
b. through the Windward Passage this major fault cannot be connacted to the
subduction front of the atlantic oceanic lithosphere under Puerto Rico and
Hispaniola. On the contrary, It contlinues eastward on Iand, Into the
Cibao Valley In Hispaniola, Thus, we have for the lirst time the struciural
evidence of this connection, as il has been suspected from seismologic data.
The MNorthern Caribbean plate boundary displays therelore a
strike-slip/subduction association. Such a structural arrangement is similar 10
other regions of the wordl such as Sumatra, Andaman, New-Zealand and
Philippines.

Our data strongly ast that @ tectonic and kinematic reorganisation recently
occured in this area. In comparison with the geological avents recerded on land
in tha Northern Caribbean domain, we can propese a plio-quaternary age lor
this reorganisation.

1. Inatitul de Géodynamique, CNAS Sophia Antipolis 1, BALY, rue Alben Einelsin, 08580 VALBONNE -
FRANCE
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THE CHORTIS BLOCK 15 AN OCEANIC MESOZOIC TERRANE
MAR|A FERNANDA CAMPA

UNIVERS IDAD AUTONOMA DE GUERRERO
APARTADO POSTAL NO.

TAXCO. GRO,

MEXI1CO

GUSTAYD A. ALTAMIRANRD
INMINE-EXPLORACIQN
APARTADO POSTAL P-10
MANAGUA. NICARAGUA

WE RECOGNIZED AT PRESENT, BELOW THE LATE CENOZOIC CONTINEN -
TAL VOLCANIC ROCKS AND MARINE SEDIMENTS., A COMPLEX FOLDED -
AND FOLIATED ASSEMBLAGE OF LIMESTONE. SHALE. SLATE., CUARCITE
GREWVACKE, TUFF, ANDESITE, DIABASE. SERPENTINE AND OTHER -
ULTRABASIC ROCKS WHICH CAN BE [NTERPRETED LIKE FRAGMENTS OF -
A LATE MESOZOIC AND EARLY CENODZOIC VOLCANIC ISLAND ARCS AND-
OCEANIC CRUST.

IN BOTH CRUSTAL PLAINS, SEVERAL WELLS HAVE BEEN DRILLED. -
SOME OF THEM CONFIRM THE OCEANIC NATURE OF THE BASEMENT. THE
CRUSTAL THICKNESS HAVE BEEN ESTIMATED FROM 25 To 40 kM, AND-
SEISMIC YELOCITIES INDICATE AN OCEANIC TO INTERMEDIATE CRUST.
THE CHORTIS BLOCK AT PRESENT 15 MAINLY A COMPOSITE TERRANE -
SIMILAR OF THOSE OF THE SIERRA MADRE DEL SUR I[N MEXICO, THE-
GREATER ANTILLAS, COSTA RICA AND PANAMA. PROBABLY FRAGMENTS
OF A LATE MESOZOIC YOLCANIC-ISLAND ARC AND OCEANIC CRUST -
SUPRATERRANE ORIGINATE I[N THE PANTHALASSA,

1T WAS FOLDED AND INTRUDED BY GRANITE PLUTONS DURING LATE -

CRETACEUS AND EARLY CENOIOQIC SIMILAR TO THOSE OF THE AMERICAN
THRUST BELT FORMED DURING THE MAJOR PACIFIC ACRETIDNS. THIS

OCEANIC MESOZOIC BASEMENT WAS OVERLAPED BY ISLAND ARC ASSEM -
BLAGES LATE CENOZOIC [N THE PRESENT PACIFIC RANGLES. CONTINEN-
TAL VOLCANIC IGNIMBRITES IN THE CENTRAL CORDILLERA AND = -
DELTAIC WEDGE AND CARBONATES IN THE ATLANTIC PLAIN AND SHELF.
THE ACTIVE TECTONIC HAYVE BEEN BROKEN THE AREA ORIGINATING THE
CHORTIS-NICARAGUA ACTIVE PLATE.

THE IMPORTANCE OF THE 1988 TREMORS, JAMAICA:
A DISASTER MANAGEMENT PERSPECTIVE

CARBY, B.E,, Office of Disaster Preparedness,
12 Camp Road, Kingston 4, Jamaica

During 1988 three tremors of magnitude greater than 4.0
affected Jamaica, 1In addition, many smaller tremors
were felt and reported by the public. The three larger
shocks were the heaviest felt since the 1857 earthquake
(MM1 VIIT1 - 1X) and provided the opportunity to gather
Jata invaluable to pre-disaster planning and post-
disaster response.

Unfortunately, the seismological value of these small
earthquakes was lessened by the lack of adequate monitor-
ing and recording equipment at the Seismic Research Unit.
They did, however, produce other "positive" results
including heightened public awareness of the earthquake
hazard and the opportunity for the Office of Disaster
Preparedness to assess public reaction and thus in-
directly, the effectiveness of its public awareness
programme.

This Eape‘r discuises the importance of the data gathered
and the implications of the lost seismological data,



AGE AND BTRATICRAPEIC STATUS OF THE PALMISTE FORMATION, TRINIDAD,
WEST INDIES.

CARR-BROWN, B., Trinidad and Tobago OLL Company, Ltd., Palnte-a-
Plerre, Trinided and Tobago, and

YOUNG-ON, V., Trinidad and Tobago Petroleum Company, Ltd., Santa
Flora, Trinidad and Tub-;o}.

The Palmiste Formation has appeared as a stratigraphic unit in
publicat ® and internal company reports aince 1968, bur in Lhe
absence of its formal definition confusion existes concerning its age,
stratigraphic status, criteris for its recognition and Limite of its
development.

Onshore, the Palmiste Formation ia represented by the Palmlate Clay
Member of Kugler (1959) which ts developed along the Atlantlc coast
of the Island between Radix Polnt and Guayaguayare Bay and has @&
maxisum spparent atratigraphic thickness of more than 1,000 feer. It
is separsted unconformably from the underljing Hayaro Formation and
overlylng Quaternary deposits from which it (s readily diastinguished
lithologlcally and palasontologically. Between 1966-1968, diagnostic
plankeic foraminiferal faunas of post-Middle Hiocene sge were recog-
nised for the first time in Trinidad in ssmples recovered from the
Palmiste Clay and an Early Pliocene Cloborotalia margaritae IZone age
Ls assigned to the unlt on the presence of the zonal marker,

The beds of the Palmiste Formation dip 5° - 35° south beneath
Cuayaguaysre Bay and east to souch-east beneath the Atlantic Shelf
of { Mayaro Bay where the formstion i# Ldentified with a predominantly
clay/shale interval encountered in vell Palmiste-2. The Lnterval
exceeds 3,000 feet in apparent stratigraphic thickness and can be
related to a characteristic seismic stratigraphic sequence chbnerved
on seismic data coverage in the area. The offahore unit sppears to
be restricted between the offshore axtensions of the Southern Range
and the Naparima-Narivs Thrust Belt, and its eastern Limite appear to
be fault bounded by & major H-3 normal fault which exhibits some
component of left-lateral slip. The sequence is assigned an Early
Pliocens to possibly Late Pliocene age on planktlc foraminifera.

S0 far correlation with the Late Pliocene Palmiste Formation of
Leonard (1983) 1s not avident. The onshore sequence exhibits onlep
westwards and the offshore sequence exhibits onlap relationships
along Lts nocrthern and southern boundaries. From these and other
relationships, the Palmlate Formstion appears 10 have been deposited
in anaresly restricted sub-basin formed as » result of the onset of
uplift in the Galeota area of the Southern Range during the Pliocene,
Hora recent tectonlc movements emanating southvards [rom the Naparima
-Nariva Thrust Belt have uplifted the offshore Palmlete Anticline and
the Palmiste Formation may have been locally removed by erosion,
Uplift of the coastal ares has resulted in extensive removal of the
onshors sequence.

TECTONIC STYLE AND DEEP CRUSTAL STRUCTURE OF THE
EASTERN CORDILLERA (COLOMBIA) FROM A BALANCED
CROSS SECTION

B. COLLETTA, J. LETQUZEY, J.L. RUKDIEWICZ, IFP, BP 31 1,

92506 Rueil-Malmaison Cedex.

B);.[WER.NER. F. HEBRARD, TOTAL. Cedex 47, 92069 Paris La
ense.

An E-W transect across the Eastern Cordillera from Yopal in the
Llanos Province 1o Pucno Berrio in the Middle Magdalena alley has
been built using both subsurface and field data, It resulied in a
balanced cross section well constrained in Mesozoic and Cenozoic
series. The tectonic style in these levels is mostly controlled by low
angle thrusting and decollement in the Cretaceous levels. The
Cordillera is an assymerrical thrust belt with east-verging faults along
most of the Tansect. West verging souctures are restricted to a 50 km
wide beli near the eastern border of the Cordillera.

The shortening, estimated through the restoration of the Cretaceous
levels 1o their pre-Neogene state, amounts 1o 150 km,

An attempt 10 constraint the deep crustal structure was made
through gravity modelling. The assymetry of the Cordillers and its
deep soucture supports a wesiverging continental subduction.
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INTERPRETATION OF GRAYITY ANOMALIFS, MASAYA CALDERA COMPLEX,
NICARAGUA

Connor, C.B., Dept. of Geology, Florida International University, Miami FL, 33199,
USA.
Williams, 5.N., Dept. of Geology, Louisiana State Universily, Baton Rouge LA, 70803,
USA.

The Masaya caldera complex, Nicaragua, has been the site of at least two Plinian
eruptions in the Quaternary and remains active 1oday, We have interpreted graviry data
collecied during a regional gravity study by Williams (1972) in an effon to further
delincate geologic structures associaled with this major volcanic feature. A wtal of 217
gravity stations were occupied in the vicinity of Masaya caldera. These dat were reduced
to the complete Bouguer anomaly by Williams (1972). We contoured these data over an
area of approximatcly 25 x 15 km, centered on the caldera, using a minimum curvature
algorithm. Several large amplitude gravity anomalics are apparent on this map. These
include a broad +35 mgal high on the NE side of Masaya caldera, and a locally sieep
gradient within the caldera, just NW of the active Santiago vent, N .

Upward continuation to 1500 m has the effect of isolating the broad positive gravity
anomaly. The aspect of this lug:&?osidve vity anomaly is like that of Masaya caldera
itself: elongale approximately N6OW, paralle] 1o the strike of the Nicaragua Depression.
Near surface, local anomalies were isolated by wavelengih filiering. A high -pass,
ramped filter was constructed such that anomalies ai wavelengths longer than
approximately 6 km are strongly attenuated. Qf noie is & negative anomaly, located
immediatcly NW of the Santiago Crater. Although the true extent and amplitude of this
anomaly cannot be deiermined from the data, its presence suggests mass deficiency,
spadinlly associated with the active craters on the calders floor. . o

‘We created a two-dimensional gravily model along a NW -striking traverse, bisecling
the large positive anomaly. No surface geologi or di i are associated
with the broad positive gravity anomaly and it is modeled as a completely buried
anomalous mass, Regional faults, associated with the Nicarngua Depression, can be
interpolated through Masaya calders. Although there is no vertical displqccmcm of rocks
duc to regional faulis within the caldera, the presence of strong NGOW oriented structures
is suggested by the alignments of vents on the caldera floor and the distribution of spli
geochemical xnomalies within the caldera. These regional faults may affect gravity
gradients, but their affect on the NW -siriking pmﬁ&c is minimal. The key_clcmcrus of the
model are a high density contrast, 300 1o 500 kg/m-, and the thin, plaic -like geometry of
the anomalous mass. This plate is 15 km long, approximately 0.75 - 1.0 km thick, and
buried a1 a depth 0.1 - 0.6 km. A contaci dipping awsy from the center of the anomalous
mass is required. We believe this anomaly is likely of i neous origin. The geometry of
the causative body suggests thal it is cither and igneous intrusion, possibly a laccolith or
sill, or a series of lavas, which have accumulated o substantial thickness over a limited
area. The presence and extent of this anomaly is indicative of the complex voleanic history
of this caldera.

Williams, R.L., 1972, The geology of western Nicaragua: Tax improvement and natural
Tesources inventory project, Final Technical Report, v. 4, Managua, Nicarsgua.

CARACTERISTICAS STSMOLOGICAS ASOCTADAS A LA ERBPCION PARDXISMAL
DEL VOLCAM NEVADO DEL RUIZ - COLOMBIA

CORAL GOMEZ, Carlos E. - Universidad Nacional de Colombia, Departamento
de Geociencias- Apartado Aéreo 14490 Bogots, Colombia.

CUELLAR RODRIGUEZ, Jairo ¥, - Red STsmica Nacfona) de Colombia-INGEOMINAS
Apartado Aérec 4865 - Bogots, Colombia

RESUMEN

Se analizan las principales caracteristicas de los eventos sTsmicos aso-
ciados al Volcin Nevado del Ruiz durante 1985 y 1986, como son la magnt -
tud local, e) parémetro b, emergfa 1iberada, tipo de sismicidad Yy sSu com-
portamiento en el tiempo y el espacio, el mecanismo focal. momento sfsmi-
co, tamafio de la ruptura y valor de los esfuerzos |iberados.

Se propone la utilizacidn de las fOrmulas empiricas para la magnitud de

M: 2.82 Log (+) - 246 para )os eventos de alta frecuencia (mayores o
fgual a 4 Hz), 1lamados tipo A y M = 2,82 Log(t) - 2.34 para sismos de
baja frecuencia (mengres a 4 Hz), 1lamados tipo B, los cuales se ajustan
mejor & los rangos de magnitud observados en e! Nevado del Ruiz. Del and-
lisis de las variaciones del pardmetro "b” pars los sismos Tipo A y Tipo B
parecen estar correlacionados y muestran un incrementoc de sismos de baja
frecuencia de relativa mayor magnitud cuando crece el nimero relativo de
sismos de alta frecuencia de menor magnitud.

Por medio de 1a acumulacién de sismos en el tiempo se establecen tres fa-
ses caracteristicas en cada episodio de actividad volcénica que culmina
€on uno u otro evento volcdnico de importancia. Se nota una disminucifn
de la actividad sfsmica y energfa sfsmica Viberada que precede cada erup-
cién. E) andlisis de estos resultados nos permiten suponer que la dismi-
nucidn en la 1iberacisn de la energia sTsmica conlleva a un incremento en
l1a energfa de deformaci6n del volcdn antes de la erupcidn,

Aunque el estudio de los parémetros focales aln estd desarrollindose
hemos logrado observar valores muy bajos del momento sfsmico, del orden

de yol7 dinas x cm, radios promedios de S‘HDtuTI de 0.4 kn y valores supre-
mamente bafos de caida de esfuerzof (1073 bares), que parecen aumentar en

un orden de magnitud varios dias antes de la erupcién del )3 de noviembre

de 1985,



PARTICULARIDADE GEOLOGO-GEOQUIMICAS DEL ARCO
VOLCANICO PALEOGENO Y SU APLICACION EN EL PRONOSTICO
METALOGENICO

G. CORAEA, M. PEREZ, D. GARCIA, J. L. GUTIERREZ, E./ DUANY, L.
PEREZ (Instiluto de Geologia y Paleontologia del MINBAS, Cuba).

En el Mapa de Anomalias Geogquimicas de Cuba a escala 1.500 000 se
detectaron en la regién de la Sierra Maestra 16 anomaliass obtenidas
por llujos de dispersién, aureolas secundarias de dispersién en los
deposilos friables y por aureolas primarias. Eslas anomaliass estan
relacionadas con mineralizacién menifera de yacimienios conocidos,
manifestaciones o puntos de mineralizacién.

Hemos asumido que la Sierra Maestra se divide en seis_bloques
neotecidnicos, de ceste a esle: Marea del Portilla, Infierno, Turquino,
La Bayamesa, El Jobo y Gran Piedra, Eslos bloques prasentan un
desplazamiento vertical de diferente magnilud, presentando por
tanto diferente profundidad de! corte de erosion.

El Bloque El Jobo es muy conocido pues en el se encuentra el
yacimianlo El Cobre, asi como una serie de manilestaciones de
interés. Los bloques Infierno La Bayamesa presentan
cardcteristicas similares en cuanlo a la disposicion de las
anomalias en forma de anillo siguiendc las estrucluras circulares
vulcano-pluténicas. En el blogue La Bayamesa la composicidn de las
anomalias tambien es cardcterislica para la mineralizacion de
Cobre-Polimetalico, y en la parle cenlral de la estruclura circular
es tipica para la mineralizacién cuprifera relacionada con el
intrusivo Guama Sur-Bayamita. Entre estos dos blogques se encuentra
el blogque Turquino que es el mas elevado de toda la Sierra Maestra, y
el menos perspectivo. El bloque Marea del Portillo, es el mas
occidental de la cordillera, el menos erosionado, y presenta
anomallas geoquimicas que pudieran estar relacionas con la
manifestacién Marea del Portillo conocida en ese lugar. Se indica
una probable mineralizacién cns?a en profundidad. | blogue Gran
Piedra es el mds oriental de la sierra, al esie del cual allora el
intrusivo Daiquirf. Las anomalias que se manifiestan tienen las
parlicularidades de la mineralizacidn de cobre polimetalico,
controlados por un sistema de fallas, que en ocasiones gquardan
relacidn con los yacimienlos de Hierro de tipo skarn magnéliticos.

LA ERUPCION PARDXISMAL DEL VOLCAN NEVADO DEL RUTZ - COLOMBIA

CUELLAR RODRIGUEZ, Jaire ¥.-Red Sfsmica Naclonal de Colombia. INGEOMINAS.
Apertado Adreo 4865 - Bogotd, Colombia B peEHIAS

CORAL GOMEZ, Carlos E. - Universidad Nacional de Colombi
de Geociencias - Apartado Aéreo 14490 Bogotd, Cu!omm: a, Departamento

RESUMEN

Con base en 13 sistematizacidn de la informacién geolégica se

presenta un
Cyadro general y actualizado del drea volcsni 1
A el A bl nica conocida como el Parque

El Nevado del Ruiz es uno de los volcanes del Parque Natural de 105 Ners-
dos construido en dos etapas: volcin moderno (hace 500.007 ados) vy
volcdn antfguo (desde hace un mi1182 de afos).

En base a resultados publicados ¥ observaciones propias, se describe un

esquema del proceso eruptivo del Nevado del Ruiz, E) presente ciclo erup-

tivo muestra varias etapas de actividad que se definen se
qdn el carfcter
:tt!: que se hant?eurmlhdo Tos eventos volcinicos. Egtas etapas son:
pa pre-eruptiva, etapa eruptiva preparoxismal, erupcién
etapa eruptiva posi-parn:!smal. P paroxtsnal ¥

La etaps eruptiva parece culminar el 22 de diciembre d

ocurrid una serie de temblores de tierra deba jo d-on?c::S:ﬁef;::l'l:;ague
al inicio de la etapa eruptiva preparoxismal, la cual se prolonga hasta el
13 de noviembre de 1985, cuando se presentd la erupcidn parcxismal que
causb 1a muerte a cerca de 25,000 personas y pérdidas materiales avaluadas
en miles de millones de pesos. A partir del 14 de noviembre de 1985, se
fnicia 1a etaps postparoxismal, en la cual se han presentado varios mfxi-

mslue actividad volcknica, en su mayorfa acompahados por extensién de
cenizas,
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CATALOGO DX LOS MOLUSCOS TOSILES DEL NEOGENO-CUA
DE CUda,

ALFREDD DE LA TORMZ Y LEINESTINA PLRGZ

Instituto de Geologia y Paleontologia
Calzada 1851 Esquina A & 4, Vedado 4, Plaza de la Revolucion
La Habana, CUBA

Se presenta una versidn resumida Aol catdlogo de los wo-
luscos fosiles 1 Neogeno-Cuaternario de Cuba, prepara.-
do sobre la base de las ocoleociones formedss durante afios
por sl autor, sasi como por los foslles colectados en los
traba Jos de levantamiento gaolégioo reslizados en el Ins
tituto de Geologls y Paleontologfa., Lste constituye el
primer sporte (descontando el trabajo de M, FEANANDIZ DL
CASTRO do’1576 que nupos llegd a publicerse) que reuns
informecion sobre ls totalidad de la fauns estudiada, ye
‘ue sxisten wmuy pooos trabajos anteriores sobre le mate-.
ria, mayormente desactualizados ¥ que hacen refersncia
<o0lo & algunas especies pero no & la totalided de la f'su
ra, iste trabsjo inoluye resefia histérica, bibliografia
s importante, relscion taxonomice de aspecies, sube=pa
ciss y taxones supraespeoificos repressntades, con infor
wacion resumids de autor, fechs de publicaclion original)
de oada easpocie, subespecie, género o subgenero asl como
distribucion ?logrlricn ¥y estratigrafica, sinonimie uwssx
importante e indice mlfsbético de especles y subespaciss
asi como algun otro dato que consideramcs de especial in
teres, La pobre preservacion de los e jemplares colects.
dos en los sstratos del Neogeno cubanoc constituye una de
lss razones que explican la esocasez de irabnajox existen
tes sobre el tema,

Le utilidad préolice de este omtalogo es grande para su
uso por gedlogos y paleontologos en la determipmcion ra.
pide da edadens de muchas muestras sin reourrir a astudio
mlcropaloontoléglco. or otra parte, 1m reunificecion
de datos dispersos en gran numero de publicacionss, wy -
chas vecen antiguas e inarequibles uy la fundamentscion
del trabe jo, prinoipalmente, en sl estudic de muestras
colectadss dan s este nporte vmlor clenl{fico y tedrico,

DESCUIPCTOY DU Tili§ NUZVeS TARNONTS SUﬁ:S"DCIEICQS jsju
MOLUSCOS DZ LA ETaPA PLIOCENQ-CUATT.NARIA DT cUta,

ALFREDO D& LA TORRE Y ENNTSTINA PLRTZ

Instituto de Geologia y Paleontologia
Calzada #851 Esquina A & 4, Vvedado 4, Plaza de la Revoluclon

La Habana, CUBA

En el presents trebajo se ofrece la descripeidn da tres
nuevas formas de moluscos foslles del Flioceno-Cuaterns.
rio de Cuba, las oualss son importanies desde el punto -
de viate estratigrafico, por lo que la publiomcion de df
ochos taxonas permitirsé su viilisacion en irebe joa blces.
trnticr‘riun- an nuesmlro pli- y sn el aren correspondier.
te a la Ialeo-Provincla Faunal Malacolocics Caribefa, LE
tableclds por WOODRING (1965; 1674) pers el Mioceno y er
tendida mas tarde por KOJUMDGIEVA y A. de 1ls TORRE (1587}
y A. de 1s TORRE y KOJUMDGIEVA (19835) haste el Flioosnc
¥ siistiendo probablemente desde el Zocenc Medio. Se -
haoe referencia ssimiswo & otres -ap-ei,- egocindes o
que corresponden & horizontes estretigrefices equivalen-
tes, Lss mismss, oonjuntamente con, los nuevos taxonas
desoritos en este trnano_co-dy-vnr-n & un me jor conoci-
miento de este lapso geologioo en Cuba,



GEQOGIA DE LA GIERRA DE NEYBA
REPUBLLICA DOMINICANA

DE LEON, R, Osiris. Corporacion de Empresas Estatales. Av, Jimene:
Moya, wsq. José Contreras. Santo Domingo, Dominican Reputilic.

La Sierra de Neyba, localizada en la regién suroeste de la Republica
Dominicana, estd constituida por rocss sedimentarias calcéreas,
principalmente calizas terciarias, Qe s asocian con rocas
volcanicas bisicas enplazadas en el Eoceno Inferior.

Los flujos wvolcenicos, integrados fundamentalments por basaltos,
andesitas y piroclastos, datan de 52 hillones de aMos atrds y estan
estrechanante relacionados con las calizas litograficas pedernalouss
de la Formacién Neyba, las que fueron depositadas en el Coceno
Mdio.

La caliza litogréfica de la Formacitn Plaisance, que es la base
calcérea de la regitn, e concentra wn la vertiente noroeste de |a
sieérra, mientras que las calizes cristalinas y margosas de la
Formacitn Sombrerito, que han $ido posicionadas concordantenente
sobre la Formacitn Meyha, afloran en la margen sur y en el extreno
oriental del sistema montahoso de Neyba.

Las wunidades clésticas de la regidn estdn representadas por  las
Formaciones Trinchera y #Arroyo Blanco, del Oligoceno y Micceno
respectivamente, sncontrandose que mientras Arroyo Blanco es rica en
especies or macrofasna, las demds OrmACiOES S Caracterizan por la
sbundancia microfaunistica,

La tecténics regional es extremadaments compleia, observéndose
cabalgamientos de calizas socénicas sobre grandes mantos de calizas
oligocenicas, lo que ha generado un extensa fracturamiento, oue
permite la rapida infiltracion de las aguas motedricas, las que
posteriorments emergen a lo largo del principal plano de falla
regional, constituyendo extraordinarios manantiales,

MINERAL1ZACTONES AURIFERAS EN LOMA NANDITA
REPUBL1CA DOMIN]ICANA

DE LEQN, R. Osiris. Corporacion de Empresas Estatales. Av. Jimener
Mova, esqa. José Contreras. Santo Domingo. Dominican Republic.

RESLMEN

Las exploraciones geologices, geoquimicas y Qeoflsicas, asi como las
trincheras y perforaciones realizadas en una Reserva Fiscal de
030,23 hectaress mineras, localiza al noroeste de la ciudad capital
oe 12 Republica Dominicana. han permitidc cetectar la presercia ce
importantes concentraciones auriferas dentro de multiples vetas de
Cuarza, que cortan las rocas volcanicas de la Formacion Duarte.

Esta Formacion Duarte, de edad precretécico, y constituida por
*squistos verdes, andesitas adaniticas, andesitas porfiritices,
tobas andeslticas y doleritas, ha sido considerads como la fuente de
todo el oro aluvional gque se mueve a lo largo de las corrientes
fluviales que drenan la vertiente norte de la Cordil lera Central.

El programa oetallado de geocqulmica de sedimentos fluviales, 1levado
4 cabo en toda la Reserva Faiscal mediante el sistema de
preconcentrados. determino, rapidamente, que las principales
mineralizaciones aurlieras we concentraban e un drea de
aproximadamente 350 hectareas mineras, la cual recibe el nombre de
Loma Mandita.

La geoguimice de suelos, orientada hacia la determinacion de oro.
Ars#nico ¥y antimonio en los suelos lateriticos del area, reflejd muy
pobres resultados, ya que ¢] oro 30lo s€ concentra en las vetas de
Cusrzo, por lo que las rocss v suelos se muestran esteriles.

Perisles electromagnirticos realizados con slingram, detectaron ejes
O anomallas que cownciden con la presencia de importantes vetas de
cuarzo, Resultados menos concluyentes fueron obtenidos con el
programa of polarizacion inducida ([.P.),

Per foraciones posteriores permitieron confirmar, gue algunas de las
velas de Cudrzo aurliero reglstradas e Loma Nendita, contindan por
debajo de los 70 metros de profundidad, sunque Con valores de oro
muy variables, entre cero y 1900 grs. por tonelada, por lo que el
trabajo exploratorio debe proseguir en forma sistematica,
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CENOZOIC SEDIMENTARY AND DEFORMATIONAL HISTORY OF THE
CENTRAL CORDILLERA SEPTENTRIONAL, HISPANIOLA

DEZOETEN, R, Unocal Com., inlemational Off and Gas Diision, 1201 W 5! 51,
Los Angeles, CA 90017; MANN, P., Institule lor Geophysics, Univ. of Texas at
Austin, Austin, TX 78759

The transiion from corwergent 1o strike-slip tectonics along the northern Caribbaan plate
ry Is recorded in the Terllary basins of the Greater Antillies. In Hispaniola, the main

zona ol Eocene-Recant sinisiral displacement al 1he plale boundary has occurred In the

Cordiliara Septentrional. Detailed stratigraphic and struciural g indicate that Pal

1o early Pliocene sadimentary rocks exposed within the ceniral Cordillera Septentrional

(500 km?2) can be divided Inlo three Ithologicalty dislinct straligraphic unils, each of which are

punciualed by a deformational event causing crustal shorening.

The first unit s appn ly 250 m-thick, late Paleccene lo early Eocene in age,
and consisis predominanily of suspansion deposiied, deep marine clastic and carbonale
rocks {Los Hidalgos Formation) Imerbedded wilh calcalkaling volcanic sills and fiows (Paima
Picada Formation). Termination of deposllion and volcanism in earty 10 middia Eocene time
coincides with a major lolding and uplift even, balieved to have resulied Irom convergence of
1he Bahamas Platiorm and the arc relaled basins at the leading sdgo of 1he Caribbean plate.

The sscond stratigraphic unit is 4000 m-1hick and consists of upper Eocene 1o lowar Miocane
conglomerales, sandsiones, and shales (Alamira, Las Lavas, and La Toca Farmalions)
deposited by submarine mass-flows within 1 i sirking, slongate basins. The
composition of framework graing from coeval sandstones changes abruplly scross a linear,
100-400 m-wide sinisiral shear zone, supgesting that two dislinct basins may have been
Juxtaposed by posi-Oligocens faulling. The end of sliiciclasiic deposilion in both basins
coincides with a gentie middle Miocens tolding evert believed to be related lo slrike-slip
fauhing.

Tha third stratigraphic uni is approximalely 250 m-thick and consists of upper Miogane 10
lower Pliocene shallow marine carbonate rocks (Vila Trina Formation). Carbonate deposilion
ended in early Pliocene lime as a result ol a folding and wplilt event assoclaled with
transpression along the Septenirional Fauk Zone.

STRUCTURE AND ACTIVE TECTONISM OF THE INSULAR MARGIN
OFF NORTHWESTERN HISPANIOLA

DILLON, WP, SCANLON, K.M., U.S. Geological Survey, Woods Hole,
MA 02543, AUSTIN, J.A, Jr., University of Texas, Institule for Geophysics,
Austin, TX, 78759, EDGAR, N.T., US. Geological Survey, Reston, VA,
22092, and PARSON, LM. Instituite of Oceanographic  Sclences,
Wormley, Surrey GUB 5UB, LK.

The Insular margin off northwestern Hispaniola Is a tecionic accretionary
wedge, as disclosed by GLORIA broad-range sidescan sonar Images and
single and multichannel seismic profiles. The data show that the margin
Is characterized by two principal structural/morphological styles. One
style, displayed off northeastern Haiti, has a relatively gentle sea-fioor
slope (about 4°) that merges gradually into the flat fioor of the Hispaniola
Basin to the nonh, Structures assoclated with this style of margin are
broad anticlines separated by thrust faults thal dip southward toward
Hispaniola, which is acting as a backstop. The anticlines are formed by
active syndepositional folding beneath the floor of the basin and al the
fool of the insular slope. Subsequently they are sheared off above a
main decollement and are thrust beneath the older fokds of the
accretionary wedge that forms the insular slope. The morphology of this
margin type Is dominated by slope-parallel anticlinal nidges. A foid-
controlled submarine canyon channels turbidity flows ta the floor of the
Hispanicla Basin, where a fan has formed. The other
structuralmorphological  style occurs off northwestern Haitl and  off
northwesternmost Dominican Republic, and It Is characterized by a much
steeper insular slope (as much as 14°). In this type, the fool of the
insular slope commonly forms an abrupt angle with the basin floor at a
structural front. Internal structure of the Insular slope appears to be
chaotic in selsmic protiles. Areas characterized by the two slope types
are adjacent and must have been affected by the same movements and
history of plate collision. The ditferences in structure and morphology
may result from variations In dip of the main decollement. Although
overall plate motion north of Hispaniola Is undoubledly dominated by
transcurrent movement, the siructure of the Insular slopa shows few
effects of such motion. Rather, we altribute the insular slope structure
observed In our studies to collision, and we assume that strike-slip motlon
must be taken up to the soulh. The Hispaniola Basin apparently has
been a turbidite basin near the plate boundary for a consklerable period,
and variations In southward thickening ol apparent turbidite layers in the
basin may provide a partial history of plate interactions.



OBLIQUE COLLISION BETWEEN THE SOUTHEASTERN BAHAMAS AND
HISPANIOLA: PRELIMINARY SEAMARC 1I/SINGLE-CHANNEL
SEISMIC REFLECTION RESULTS

DOLAN, 1. F., U. 8. Geological Survey, Menlo Park, CA, BREEN, N. A,
Lamont-Doherty Geological Observatory, Palisades, NY, MULLINS, H.
T., Syracuse University, Syracuse, NY, and SHOR, A, University of
Hawaii, Oahu, Hawaii

The shallow-water Silver and Navidad Banks of the southeastern-
most Bahamas are obliquely colliding with northeasiern Hispaniola
along a transpressive segment of the broad, predominantly left-
laieral Northern Caribbean Plate Boundary Zone. During June 1989
we plan to study this collision using a combination of SeaMARC I[I
side-scan sonar and digitally recorded single-channel seismic
reflection cdata, to be gathered aboard the R/V Moana Wave. Our
study will focus on several major goals: 1) to determine the mode of
accretion of the banks to the margin of Hispaniola, with pariicular
emphasis on testing the hypothesis that the banks ‘dock’ with the
overriding margin during an outward jump in the subduction zone,
2) 10 understand the structural response of the overriding
(Hispaniola) plate to collision of the buoyant shallow-water banks,
and 3) to determine the role that teclonic activity plays in explaining
the small size and crosional margins of the isolated banks of the
southcastern Bahamas, which contrast markedly with the large,
progradational banks of the tectonically quiescent northeastern
Bahamas, Specifically, we want 1o determine if the narrow, linear
troughs that separate the southeasiern banks are zones of active
faulting associated with the collision, This talk will focus on the
preliminary results of the cruise.

RECONSTRUCTION OF THE HISPANIOLA-SOUTHEASTERN CUBA
ISLAND ARC AND IMPLICATIONS FOR ITS CRETACEOUS TECTONIC
EVOLUTION

DRAPER, Granvitla, Depl. of Geology, Florida Internatlonal University (The
Stais  University of Florida at Miami), Miaml, FI 33199.

N and Cuba conatin similar, § not identical,
rock sultes of Late Crelaceous to Early Eocens mge which exist In both
rnqlom n h suggesied that these wo areas separated along the Oriente
migd-O 1o Late M time. This separation
accounts for only 400km of the proposed 1000 km of lefl lateral
displacemant on the northern Caribbean bﬂundar)‘ Dlhcr Tullarv faults In
northern and cantral Hispanicla helped the d Camu
(70km), Hi lola (50km), G {30km), a prop d fault burled In
the Clbao Vlihy (40km), Septentrional (unknown, bul probably less than
50km), San Juan - Los Pozos {unknown, bul probably less that 15km), It
the Terliary displacements reslored, the Upper Cretaceous Island arc can
be reconsirucied. This exarcise reveals thal the Uppar Cretaceous arc was a
broad terrane g & sulure zone. i is suggesied thal the
Early Crelaceous arc was generaled by a nerthward dipping subduction zone.
Early arc volcanics wers deposiled an oceanic seamouni siruclure (Duane
Complex). This arc rited and lormed a back arc basin, which was ciosad by 8
?Cllmlnlln collisional event thal thrust the main arc wilh iis sea mount
over the r I wrc and caused & llip In the polarity of
lubducllon The Lowov Cretaceous-Lower Terllary of Narlh-central
i and Cuba th @ represenis an amalgam ol
Crelaceaus lo Lower Tertiary terranes (seamount, Lower 1o Mid Cretaceous
magmatic arc, suture zone, all slilched logether by an Upper Cretacecus
magmalic arc and accompanied by the Upper Crelaceous lorearc terrane). The
present siructwial characler ol Hispaniola Is dominated by Neogena sinistral
sirike and oblique slip faults which cul obliquely across the the trend of the
Crelasceous-Lower Tertiary arc.
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EXTENSION AND TECTONIC INVERSION OF AN INTRA-ARC HALF GRABEN:
THE WAGWATER BELT, JAMAICA

DRAPER, Grenville, Deparimant ol Geology, Florida Inter-national University
{Tha Siale University of Florida st Miami), Miami, Florida, FI 33199

The Wagwaler Belt, Jamaica, is & belt o Paleocene lo Eocene conglomerales, turbiditic
and 1ochy which separales two areas of Upper Crelaceous
lallnd a6 rocks. The belt Is bordered by two major 1ault zones: the Wagwaler Faull Zone
(WWFZ) on the soulhwest and the Yaliahs- Blue Mountain- Planiain Garden Faull Zone
{YBPFZ) on the norheasl. The rocks wlihin the bell are themselves koided and laulled.

1 is suggesied that the belt is best modelied as 8 northeasi dipping (relative 16 modern

Jamaica) lithospheric listric normal lault system producing a crusial hall graben. The

WWFZ and YBPFZ are considered lo be two synthatic Imbricale Nsiric faults within this

major faull system. Such a model ten successiully explain (a} the asymmalric

disiribution of sedimeniary facles in the Wagwaler Group sediments (b) the low grade

m‘;'m:‘mbm and 40 my (approx.) K-Ar overprint iound In the rocks ol the Blue
aing.

The WWFZ and YBPFZ [and the parent zone) were rucuvllpd {tactonically inverted, in
receni jargon) by related o and laler E-W
sinistral wanscurrent mwumcms This resulted in reverse rnollon on the bounding
lautis of the bell and caused foiding and reverse faulling within the bell.

This two phase model for molion on the WWFZ may explain the apparen! righl lateral
ofiset of the Jack's Hill Granodiorile from the Above Rocks Granodiorite. Il extension
were oblique on the WWFZ, then aasiward oblique slip of the Jack's Hill body down the
faull plane during exienslon, foliowed by reverse dip slip during reactivation would
produce an finite southeaslerly displacement. Making cerialn assumplions aboul the
geomelry of the WWFZ, this suggesis crustal extansion of 20 - 25km.

Other NW-SE trending faulls in Jamaica were probably parl of iha Pnlnocunn Eocene
syslem of crustal sireiching, bul, wiih lhe e ion ol the

Zone, displacemen! was nol sulficlen! to develop s clastic sedimentary basin.
Allarnalively, some basins did lorm, bul reverse molion on their bounding faulls during
Miocene Inversion was not enough to expose them, and they remain buried.

NEOGENE TECTOMIC DISINTEGRATION OF A CARBONATE EOCENE-EARLY
MIOCENE MEGABANK ALONG THE NORTHERN NICARAGUA RISE, CARIBBEAN

DROXLER. AW., STAPLES, S.A,, Depi. ol Geology & Geophysics, Rice Unliv.,
Houslon, TX 77251; ROSENCRANTZ, E., BUFFLER, R.T., inst. for Geophysics, Univ. of
Texas, Auslin, TX 78759; BAKER, P.A., Geology Dept., Duke Univ., Durham, NC 27708

The Northern Nicaragua Rise [NNR) ls comprised today of the easiern
Honduras/Nicarsgua and southem Jamaica carbonats shelves, and s serios of relatively
small delachsd carbonate banks (l.e,, Pedro, Rosalind, Serranilia and Misklio Banks)
separated from each other by Immnlna basins and 1 seaways. Bn-d on recent selsmic
surveys ol, (1) Wahon Basin, located beh the S ica She and Pedro
Bank, (2) seaways on the wesiern side of the NNR (Hine and Hallock Muyller, this
volume), as well as (3) the middia of the NNR (Univ. of Texas dala), wa postulate that
the present bank and basin configuration ived rom a once maga bank that
was preseni along the entive length of the NNR from Eocens through sary Miocane times.
In the midNale Miocene, this maga bank progressivaly broke up into a saries of smatler
banks, basins and seaways, mainly as the resul of teclonic movemenis related io the
overall strike-slip displacement within the North American and Caribbean Plale
Boundary Zone ol the Cayman Trench. Al the same 1ime, the mos! sastern portion of the
mega bank was uplited and today forma  most of central and south Jamalca. The NNR
basins and seaways. because of thek common north trending orlenialion, have besn
previously interpreled as Paleocens lo Recent rifts, b prog! Ively young
from Jamaica o Honduras.

Our new interpretation of the NNR general evolution Is documented by the resuls
of a receni selsmic survey In Wahon Basin. The sea floor and subsuriace of Wallon Basin
Is claarly dissected by numercus dip-slip and srke-slip faulis Inio & series of laulted
and lokded blocks as well as horst and garben structures. Most of these lecionic fealures,
currenily buried, appear lo be inactive; hlwwnr wmc faults, displacing the surface
sediments, exhibi recent On a detailsd map of Wallon Bagin, a
plateau, currently st 600 m ol waterdepth and ampd-lnq onae third of the basin floor,
delﬂy wlu In our selsmic grid as a drowned shaliow bank overain by a wedge of

m thinning ds from the edge of the Jamaica shell. Smallar
bm within Wallon Basin, covered loday by an average 30 m of waler, represent small
portions of the former bank that remain with the pholic zone due lo their location on
high standing (faulied or lolded) blocks. Intermediate cases are also observed, where
small banks compensated for subsidence for some lime, bul subseguently drowned.
Similar features were documented by Hine and Hallock Muller in the western seaways.
There, a major (mid-Miocens?) unconformity separales the present arrangemeni of
small banks and seaways from 8 large underlying carbonate (Eocens-early Miocene?)
bank, dissecied by near-veriical {aulta and fault-controlied folds. Interpretation of
Unlv. of Texas salsmic lines from the mu!h M the NNR luoouu thal 9«.‘” and Rosalind
Banks also wera connecied untll the sary Mi bya bank. g lo our
new Interpretation, the opening of seaways and basins along the NNR afer the early
Miocans would have Initiated the northwestern flow of the Carlbbean Current through
the NNR. This more weslern path for the Caribbean Currenl could explain the initiation
of the loop current al thal tima In the Gulf of Maxico. Since the mid-Miocena, the
Caribbean Current has greatly influenced the evolution of the NNR banks and basins.




ETRUCTURE AND BPREADING HISTORY OF THE CENTRAL CAYMAN TROUGH

EDGAR, N. T., USGS, Reston, Va USA, PARSON, L. M., Institute
of Oceanographic Sciences, Godalming, Surrey, UK, DILLON, W,
P., USGS, Woods Hole, Ma., USA, SCANLON, X. M., USGS, Woods
Hole, Ma., USA and JACOBS, C.,Institute of Oceanographic
Sciences, Godalming, Surrey, UK

The data from this study area in the Central Cayman Trough was
obtained from several sources -and include GLORIA sidescan

sonar _i-hqel, single-channel geismic profiles, magnetic
intensity profiles, and swola Lalnymetiy., Inis valuable dala
set demonstrates that features common to rift-transform

systems in the Atlantlc Ocean are also found in tha Cayman
Trough. These include transverse rldges, ridge and salients,
nodal basins, and a well-displayed transform fault zona.

The sidescan mosaic demonstrates that northerly oriented
ridges and valleys generated by seafloor Bpreading are present
not only on the Mid-Cayman Rise, but also that similar ridges
on older crust east of the rise are partially buried by
sediment. The images also show a series of easterly oriented
ridges of oceanic crustal rock in the southern part of the
trough that are sast of and adjacent to the rift valley. The
northerly oriented ridges appear to terminate agalnst the
sasterly oriented ridges,

The combined data suggest that a major displacement resulting
from a ridge jump is not mpparent, but minor shifts of the
spreading center appear to have occurred, particularly within
t.ha"ritt valley. At least ona inactive spreading system can
be identified within the valley. A snall-displacement jump may
account for the presence of a large elevated crustal block
1ying within the rift valley,

PETROLOGIA DEL BASAMENTO IGNEO-METAMROFICO DEL WORESTE DE LA CUENCA DE
BARINAS-APURE .

ESCALONA, N. Laboratorio Geoldgico, Corpoven, S.A. Puerto La Cruz
Venezuela.

En 1a regidn noreste de la Cuenca de Barinas-Apure vairos pozos han
penetrado rocas metamérficas y sedimentarfas consideradas como
basamento econémico y atribuidas al Precdmtrico y Paleozoice
indistintamente. E1 estudio petrolégico de la secuencia reccnocida en
informes y publicaciones de 1a Industria Petrolera Nacional de Yenezuela
como argi1litas de la Formacién Carrizal er los pozos Apure-1, =2 y -3
(perforados entre los afios 1947 y 1948) que infrayace a la seccidn
cretdcea da por resultado que se trata de dos grupos de rocas
metamdrficas bien diferenciables.

En los pozos Apure-1 y Apre-2 se encuentra un conjutno de rocas
polimetamérficas constitufdas por brechas de falla, microbrechas,

milénitas (protomilénitas, filénitas, blastomilénitas) y seudotaquilitas.

El efecto tectdnico (milonftico), asociado a las fallas de Guafita Cafio
Limdn y Apure, se acentis & profundidad y afecta » rocas sedimentarias
orfginales sobre 1as que ha actuado un bajo metamorfismo regional er las
facles de los esquistos verdes. En e) pozo Apure-1 a una profundidad de
2913 m (8828 ples) y asocfada a brechas de falla se presenta una roca
fgnea (andesita) er gruesas vetas e intercalada con los sedimentos
originales, Ya cual ha sido profundamente alterada y sus componentes
mificos marcadamente uralitizados, y metamorfizada conjuntamente con las
rocss sedimentarias arriba descritas. Su origen se asocia a los

conjuntos de rocas fgneas bisicas desarrolladas en margenes continentales

activos (sufte calco-alcalina),

E1 pozo Apure-3 exhibe rocas metasedimentarias (metalimolitas arcillosas

y metareniscas) con moderado desarrollo de la foliacién y escaso
fracturamiento y plegamfento. La textura, fébrica y estructura de la
roca sedimentaria original son adin claramente observables,

Las rocas metamérficas arriba descrita se pueden incluir todas dentro
de una unidad Vitodémica que en este trabajo se denomina Esquistos de
Apure, cuyc holoestratotipo se ubica en el pozo Apure-3,

Similarmente se establece correlacidn con los esquistos y gnefsses de
los pozos Agua-Linda-1, SIN-3 y Ticoporo-1, Rosalia-1, Capitane jo-1
{ubicados dentro de esta misma cuenca) cuyas edades se consideran
S1ldrico temprano (edades radimétricas sobre estas rocas con e) método
K/A, de tal manera que la faja orogénica paleczdica propuesta ern la
1iteratura en la regidn de los 1lanos occidentales se amplia al rea del
Edo, Apure hasta su 1imite con el precamb. de Guayana(curso Rfo Arauca).
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COMPILATION MAPS OF THE ENERGY AND MINERAL RESOURCES
OF THE DOMINICAN REPUBLIC

ESPAILLAT, ], LANZO, G., and JIMENEZ, }., Departamento de Recursos
Minerales, Universidad Catolica Madre y Maestra, Santiago de los
Caballeros, Republica Dominicana.

Three maps al 1:200,000 and accompanying text have been prepared
showing the location and basle information on all the known occurrences
of metallic and non-metallic mineral and energy resources in the
Dominican Republic.

Gold, with associated silver, is the most important mineral in terms of
value and occurs as epithermal, vein and placer deposits. There are more
than 100 known significant occurrences of placer gold.

Nickel laterite is the second most valuable mineable metallic resource.
Aluminum occurs as terra rossa laterite, but is not presently mined.

Significant occurrences of base metals sulfides of Cu, Zn and Pb with
associated Au/Ag have recently been proved. Other occurrences of melals
include Mn, Cr, Ti and Fe oxides and minor Pt.

Limestone Is the most important non-metallic industrial mineral
followed by gypsum, marble, halite (salt), clay minerals, and small
amounis of garnet and dolomite. The extensive clay mineral deposits
have yet to be evaluated. The seml-precious stones of amber and pectolite
are mined.

There are proved reserves of lignite and peat, but these are not presently
mined. Non-economic occurrences of oil are known in the southern
sedimentary basins.

Five significant hot spring occurrences are known associated with late
Cenozoic volcanism and fracture zones in the southeast region. Their
potential for geothermal energy has been evaluated.

PETROGRAPHY AND GEOCHEMISTRY OF MAFIC ROCKS OF THE
PERALVILLO FORMATION [N THE SABANA POTRERO AREA,
CENTRAL DOMINICAN REPUBLIC

ESPAILLAT, ]. and MACVEIGH, ].G., Falconbridge Dominicana C por A.,
Dominican Republic .
LEWIS, ].F., The George Washington Unlversity, Washington, D.C., U.S.A.

Basalt pillow lavas and minor hyaloclastites intruded by crosscutting dolerites
of similar composition, occur immediately north of the El Caribe
serpentinized peridotite at Sabana Potrero in the Median Belt of the central
Dominican Republic. The occurrence of massive sulphide within the mafic
volcanics has given the opportunity for detailed study of samples from drill
cores. The structural and stratigraphic information indicate that these mafic
volcanic rocks form the base of the Peralvillo Formation of apparent Late
Cretaceous age and are equivalent to the vitric and crystalline basalts of the
Slete Cabezas Formation to the south of the peridotite belt.

The texture of the volcanic rocks ranges from fine-grained microporphyritic
10 poorly-developed ophitic to granular textures in the coarse-grained
varieties. Clinopyroxene and plagioclase make up 90% of the rocks. The
dominant alteration minerals are chlorite, phrenite, and epidote, Iron
titanium oxide minerals are ubiquitously replaced by leucoxene.

Mafic lavas and intrusives (dolerites) have been analyzed for major and trace
elements mainly for the drill cores of the Sabena Portrero area, but also from
surface exposures. Most of the rocks are olivine-hypersthene normative and
some contain normative quartz. TiOp ranges from 0.43 to 2.8% and varies
with the Feto!/Mg ratio allowing correlations of different flow units between
drill holes. Varlaton diagrams show that both the lavas and intrusive phases
belong to a comagmatic sequence and that at least some of the lavas of the
Siete Cabezas are comagmatic.

Chondrite-normalized Rare Earth plots show enrichment in Ce over La,
depletion in Nd and a positive Eu anomaly. Trace element spider diagrams,
normalized to N-Type MORB, show consistent patterns for all samples.
Characteristic features are relative enrichment of Ce over La, 2 to 7 times
enrichment in Nb and Ta, and slight depletion in Nd. Relative
concentrations of Ti, Zr, Hf, Y are constant and similar to those of present-day
ocean floor (MORB) basalts. These basalts are chemically distinct from the
Duarte metabasalts.



DRILLING SUBMERGED MARINE TERRACES OFFSHORE BARBADOS;
AGES, ORIGIN AND SEA LEVEL HISTORY

FAIRBANKS, RICHARD G. (Lamont-Doherty Geological Observatory of
Columbla University, Palisades, NY 10964}

Studies of the timing of eustatic sea level changes have besn refined
using seismic and oxygen isotops data however the magnitudes of sea
lavel changes In the geologic past are not known. Nowhere is this fact
more evident than in the discrepancies over estimated sea level during the
last glacial maximum, Estimates of mean ocean sea level during the last
placial low-stand range from 80 meters to 165 meters below present level.
The exact timing of sea leval rise during the Jast deglaciation is also poorly
documaented prior to 9,000 years before present,

In the Caribbean_ the reel crest coral Acropora palmata is one of the
dominant resf-framework builders. Its growth is generally restricted to the
upper five meters water depth. This species thrives in the surf zone and is
presently the best available sea level indicator. Acropora palmata’s
narrrow depth range, abundance in Caribbean reefs, good preservation,
and massive size make i superior to molluscs or peats as an indicator of
past sea level. Uniike molluscs or peats, corals may be dated by the newly
developed 230Th/234U dating method using mass spectrometry. This
dating method sliminates the vagaries of C-14 age dating due to varying C-
14 composition of local sea water,

In November, 1988, R/V Ranger, outfitted with a wire-line drilling rig
and four-point mooring system, drilled sixteen cores into the three
submerged terraces located offshore Barbados. More than 1200 feet of
reaf was cored, resulting in a nearly continuous sequence of Acropora
paimata between 126 meters and 15 maters below present sea level. The
longest core, which was 71 meters long, was collecled in 74 meters water
depth and sampled the glacial reef and beyond. C-14 measurements were
made on several samples during the cruise in order to help guide site
selection, C-14 dates indicate that vertical reef growth kept pace with rising
sea level, and therefore a complete and detailed record of sea level rise
during the last deglaciation is recorded In these cores.

Barbados is the only locality where the marine oxygen Isotope
record is calibrated against sea level documenied with (.14 oatea
Acropora paimata. Similar drilling programs are possible in other tectonic
settings and such studies will tast for the first time, the accuracy of isostatic
adjustment models.

QUATERMARY SEDIMENTS OM THE SOUTH BARBADOS ACCRETIONARY COMPLEX : A COM-

:ﬂézw BETWEEN MUDDY-DIAPIRIC SEDIMENTS AND SOUTH-AMERICAN RIVER SUP-

FAUGERES, J.C., GONTHIER, E,, PONS, J.C., PARRA, M., Departement of
Geology-ODceanography, Bardeaux I, University, Avenue des Facultés -
Talence 33405, France.

The tectonfic context of the southern termination of the Barbados
accretionary complex involves severe deformations as well as a strong

dislocation of the prism's sedimentary cover with a tectonic network of
various directions. Among these structures, numerous mud-diapiric relie-
ves are present. Their morphology and tectonic features are clearly do-

cumented on seabeam and selsmic data and allow us to distinguish two
kinds of diapiric structures : mud-volcanoes and anticlina) ridges.

Our objective 1s to characterize diapiric material in order to com-

pare it with the supplies of South American rivers that are deposited
in small adjacent basins.

On top of mud volcances or anticlinal ridges, the surficial diapiric
sediments are clayey silty compact muds, with typical grey-lead or blue-

green colors, low carbonate contents and many indurated muddy pebbles.

Microfauna is rare and composed of late Miocene-Pliocene pelagica! fora-

minifers. This material is covered by a thin layer of either Holocene

soft mud or indurated diagenetic crusts, The clay mineral assemblage is

composed of smectite associated with {11ite, kaolinite, and chlorite.

In the adjacent basins, on the contrary, surficial sediments are
recent (last Glacfal to Holocene) and are coarse-grained turbiditic
layers interbedded in a grey-green slightly compacted mud. Their clay
mineral assemblage show & significantly lower smectite content and are
similar to the assemblage observed in the sediments provided by the
Orinoco and Amazon . :

On the slopes of the diapiric structures, the deposits are composed

of superposed diapiric material and non-diapiric turbiditic sediments.

According to the age and clay assemblage of diapiric mud, we assume
that these sediments are provided by Miocene deep beds : they are first

ejected under tectonic stress then they incorporate younger sediments
during their uplift.
The diapiric material thus expulsed onto the top of the structures,

is scattered on their slopes or into the adjacent basin by gravity pro-
cesses. Because of the multiplicity of these structures, we suspect that

argilokinetic processes are a significant source of sediments for the
prism's deposits,
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DIAGENETIC 1NDURATED MARINE BOTTORS 1F THE BOUTHERN PART OF BARBADOS
YEDGE : KVIDENCE OF DEEP FLUID CIRCULATION

by J.C. FAUGERES ,R. G¥IBOULARD & G. VERIETIE ¢
Lab.Géologie & Océancgraphle,Univ.Bordeaux [,33405 TALENCE cedex (France)

The presence of wide indursted bottoms had bees observed duriag
DIAPICAR Cruise (Oct.Nov.1987) in tbe soutbern part of the Barbados accre-
tionary tectomic priss.These imdurated botioms are located on the top of
tectonic relleves (aptiforms ridges and mud-volcanoes) whick result from
convergence movemsnt of Atlantic and Carridean plates, involved i very
impartent srgilokinetlc processes.

The indurated bottoms,upos which deep-sen communities are sometimes
sotablished were observed batween depths of 1000 apd 2200 meiers.They pre-
sapt different morpbological aspecis.They genaraly show irregular and dis-
rupted microralieves (cm to dm) iz soft sediments areas supporting coae
currents-marks.Sometimes 1ke bottom s coversd by induratad blocks,scatte-
red in the muddy sedimants.They rarely show large coacretioss (dm to =)
and similar to carbonate chimpeys observed on Oregon margis.These discon-
tisuous bottoms can covered very large aress (500 m.large and more I0 kas
long).The isdurated samples collected sbow brownisch coatisg coastituted
of iron and sanganese oxides with carbomate origlin cemant.The soft uoder-
laying sediments show very low carbonais contsnts (5 to 153} and with a
sometimes Bigh proportion of hydrogen sulpbide.

The origim of these encrustiag canpot siclusivaly be linked D & ®
ripe enviropment,as cases of “classical® hard-grounds.¥e assums that the
disgsnatical processes rasponsidle for ssdisest ioduratios are controled
by desp fluid circulatioss and vestiag.

Is fact,chemica) analysis of istersticlal walers io underlayiag soft
sediments document dissolve chloride contents (203 and 485 mi/1.} lower
than those of sea-water (550 wi/1.).5imilar observations are used in
0.D.P, Leg 110 sector to identify deep circvlation located along the major
thrusting faults of the accretionary prism. There,neveribeless, the minimm
measured coscentrstios Is of 518 wi/l,60,consequently, the mosbrauve filtra-
tion and deshydration of clay pbenomenon whbick are invoked seemed ipsuffi-
clent to obtaln such chlorinity values.The thermic decomposition of hydra-
te of mathane lavels obsarved on some digh resolution selemic profiles
(Battom Simulating reflector) may be accovntable of the decremsa of chlo-
rida and also of an iocrense of methace concestrailon.The oxidation of
pathape into dissolved carbonates favours the precipitatiion of carbouata
cemont whilst s part of setallic jons (Fe aad Ao} could be result of
these fluids.

I» conclusios, the imdurated bottoms observed oo this active margls,
can be & moin morphosedimcninry charactere. Their origis is supposed to be
related witd carbonate and m'tallic ions rich eavironmest.lbey need the
L1ft and venting of deep flulds driven by fractures a»d their posiilon and
expansion along NE-5V and 5-¥ directions emphasize the moct actual active
structures of this regioco.

CUDA: FONMACION DZ OLISTOSTNOMAS EN UN AMDIENTE DO
SION ARCO INSULAR.MARGEN CONTINENTAL coLt

-
FLORES R.M,, ALDEAR J.F,

Instituto de Geologia y Paleontologia

(l::ludan:?h Esquina A, 4, Vedado 4, Plaza de la Revolucion

En el territorio de Cuba ss dessrrollan swplismente depé .
sitos olistostromicos de diferente ocupo-inién, ginoa.h Y
edad, La formmcion de los olistostromas cubsnos so rels -
clona con la colisién del mrco insular oretécico con el
margen continental wesocenozoioco de América del Norte, Es
te procesc se extiende desde el Campanianc hasta la pnrt:
ba js del Eocens Medio, ,S5e diastinguen tres tipos geneti.
ees, El Tipo I se formo en cuencas superpusstes gracias
s wmovim erticalas que provocsron el ascensc eanérgl
co del ® montafioso de las islas del palecarco insu-
lar aorstacico, Eltoa'onst01troua estan poco deformados
y forman horisgntc. wis 0 menos potentes incluidos por lo
genernl en depositos t-rr!gono- Y me desarrollan en traes
intervalos (M-n-trioht.luno, Palesoceno superior . Eoceno
1r_|for.l.or, Eoceno .lnrlr.!nr - Ecoeno wedio)., E1 Tipo 1I es
ta constituido por depositos que formsn una FranJa dlscon
tinua a lo lsrgo del borde norte de 1s igla, marcando el”
cabalgamiento de los complejos del arco insular oratéoico
¥ lss ofiolitss, sobre el mergen continentsl nertesamerico
ne. Son depdsitos por lo general polimictices, potentes,
rr-euu_:toucnto muy deformados, formados en el proceso de
colision del arco insular oretdcico con el wargen conti-
nental (Paleocenc supsrior . Eoceno medio ). El Tipe IIT
(Maestrichtianc.Paleocenc) ests constituide por depositos
vinouledos sl dessrrpllo de una mona de rift, 1s cual es.
cindie los complejos del mroo insular oretacico » lo lar.
go de la linea Ceuto-Nipa, Al N.NV do ests lines {3ona
Auras), predominabas 1ls compresion y se formd uns cowplice
de estructurs nape-sscamsda, scompafiads de olistostromas
muy deformados sn ouys oc-poalcién sntran, fundamentslmen
te, rooas de ls msociecion ofiolitice, Al 5.53, en la .
propis zona de rift, en un ambiente distensionsl, se pro-.
dujo la deposioion da sscuencias terr{genas con olistos-
tromes y turbidites ultrabosicas que forman un complejo
wmuy particuler, '

* Inatituto de Geologia y Pesleontolog{s, MINTAS,



EL PRODLEMA DEL EMPLAZAMIENTO DE LOS MACIZOS ULTRABASICOS
DE LAS SIERRAS DL NIPC ¥ CHISTAL Y SU RMCLACION COK LA DE.
POSICION DEL FLYSCH TERRIGENG DE LA FORMACION MICAIA

FLORES R.M,, OHO J,, ALDEAR J.F., (Instituto de Geo.
logla y Paleontologfe, MINSAS, cUnM).

MOSSAKOVSKT A,, NCKRASOV G,, SOKOLOY S., (Institute
de Geologls, Academia de Ciencins de la UNSS).

La geologia de 1s regién situsda sl este y sureste del ms.
eizo de Sierrs del Cristal es una de las claves pars oom.
preander le evolucion tectonice del territorio de Cuba nor.
orisntal en el Creticico Superior Palecceno, Aqui, se do.
sarrollsn los -pé:‘tos terrigenos flyschoidas de la Forma
alon M rs (K, - P.), los cusles contisenen numercscs hori
zontes de conglowerados polimlotices y de ollstostromas do
dis tipos: exolitostromss y endolistostromas, Los prime.
ros estan constituidos por un amontonsmlento de Lloquea,
desde uno hasta varlos wetros, de rocdns Mundamentalmento
de 1s msociscion ofilolitica (ssrpentinita, gabros, diabo.
sss, otc,), casl sin cemento, Los segundes, por bloques
irregulares del proplo flysch encejante, englobados en uns
matriz aleurocl{tica de composicion vulelnou?c:lc-. Adema s,
Bparecen numercs olistolitos y olistoplacas, hasta de al
gunog olentos de tros, de serpentinits ¥ turbiditas ul-
trabasioss. El carscter de ls distribucion de los sedimen
tos muestrs que la fuente de aporte ss encontrabe al ¢.NO,
s decir, en direccidn al meclzo de Sierrs de Cristal, A1l
rededor de este Ultimo se extiende, como una mureola, uns
asociscién de ultratessitas brechosas ¥ turbiditas serpen.
tin{tlel-, la cual, segin todas las evidencias, pudo haber
se formado en condiclones de un emplazamiento répido, acom
pafiado de descowposlcion brusca, del macizo de Sierras de
Cristal, en ls paleoc-cuenca de deposicion de la Formamoldn
Micars. Esta asociacién se¢ interdigits en direccion sub.
woridional con los depésitos flyschoides terr{genos de M{
cara, los cuales, tal cowmo ests establecido, yacen gr-ns-
gresivawente sobre los depositos arcoinsulares cretacicos.
El wacizo Moa.dDaracoa, como se sabe, ombalga en direcclor
N-5 & los complejos de la zonm oriental de desarrollo de -
Micars, Por su psrte, los macizos de Sierrs del Cristal y
de Nipe, se vinculan con la posible sscisidon del arco insu
lar creticico s lo l-sﬁo dg 1a 1ines Csuto.Nips, ocurrida
probablements en el K2 . P1. 1o cusl no habla sldo conside
rado baste ahoras,

GEOQUIMICA DE LA ASOCIACION OFIOLITICA DE CUBA

FONSECA, E., CASTILLO, F., UHANOV, A., and CORREA, G., Instinuto de Geologla y
Palsoniologia, Calzada #851 Esquina A y 4, Vedado 4, Plaza de la Revolucion, Cuba

La ssociaclén ofiolitica de Cuba aflora en dilerentes zonas estruclurales,
principalmanie en Ia reglén sepientrional del lerriiorio y en alslados bloques
emplazados en los i maridional 6rilicos.  Aunque el grade de
maetamorfismo origina la migracién y sustitucidn de algunos componentes, el
Quimismo de los complejos es similar, Los cualro complejos que caracleriza a la
asoclaclon oliolitica se distribuyen Iegularmente, sl complejo uliramalico
metamorilzedo afiora principalmente desde Pinar del Rio hasia Villa Clara,
disminuyando su presencia hacia la regién oriental del pals. A la Inversa el complejo
cumulalivo aicanza su mayor desarrolo en |a parle centro-oriental. Los complejos
efusivos superiores sa disiribuyen an todo el terrilorio donde alloran las ofiolilas.

Geoquimicamente las dunlias del complejo ulramafico melamorfizado prasania bajos
conlenidos de AlL,O, en tanio en las harzburgiias del mismo complejo eslos aumenian,
Esto se debe 8 tﬁn“l enstatita y las espinelas son los Ghicos minerales qua conlisnan
sluminio. Esle elemento en el complejo cumulalivo matico aumenta con la aparicign
de los minerales lélsicos. A medida que ocurre la crislalizacién fraccionada el
complajo cumulativo, se origina un empobrecimienio en el magma de Ni, Co y Cr. En
general en esios dos complejos inferiores los alcalis son extremedamenle bajos, pero
@n los superiores exisla un aumenio progresivo qua alcanza un maximo en los basattos
aliricos y boninitas especialmente el sodio. El Sr varia dasde O en las uliramafilas
hasla 141pmm en los gabroides y en los efusivos alcanza has 196pmm. EI V, el Ti, y
all tosloro dasde el complejo uliramalico metamorfizade al cumulativo, ya
qye los dos primeros se concentran en Ia il gnellla y 1l gita, tan
carsclaristisiicas en los gabios y diebasas olioliticas, y 8l ullimo por su

D ienlo tan ) 81 Ti. A veces los conlenidos de ND son mas alios an las
ulvamalilas serpentinizadas que en los gabros, debido & la hidralacién de las rocas
durante la serpentinizacién.

Se puede afirmar que la asociacion ofiolitica de Cuba, por las varlaciones geoquimicas
fiene un origen mantico nico, pero los plejos ¢ lativo y elusivo, p N
g variach liloldgh yQ enire diferenias regiones. Eslo se explica
para los cumulos por la presencia de camaras Igneas alsladas, criterio que tambien
pudiers ampliarse a los complejos superiores efusivos de la asociacién oliolitica.
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GEOLOGIA Y DISTRIBUCION DE LAS CHOMITAS DE LOS MACIZOS
OFIOLITICOS DE MAYARI Y MOA-BARACOA, REGION ORIENTAL DE cuBa,

FONSECA, E.. SLADKEVICH, 5., MA.STA. CRUZ PACHECO, CAPQTE, C., GARCIA, 1., and
NAVARRETE, M. Insiiluio de Geologia y Palgoniologia, Calzada #851 Esquina A y 4,
Vedado 4, Plaza de la Revolucidn, Cuba

En l1a region orienlal de Cuba afloran los mayores macizos ofioliticos del pals,
denomicados Mayarl el mas occidenlal y Moa-Baracoa el arienial. Ambos presenian
diferencias en el desarrollo del perfil oliolilico. En el macize de Mayari atloran los
complejos ultramdfico metamorliada, cumulali ¥ e el malico
y los diques paralelos de diabasas. E| complejo Interior allora en I3 parle mas
occidental y se caracleriza por Ia presencia de harzburgitas y therzolitas. La

inaral de oromilas podif con altos conlenidos de Cr,,0,,. se dispone en la
parlg ceniral de este complejo en forma concentrica, ampobloﬁﬁdase hacia el borde
SW del mismo. Los contaclos con los complajos cumulalives por el esle de diques
paralalos de diabasas por el oesie con teclonicos. Em complejo cumulalivo se
desarrola hacia Sagua de Tanamo y esld repraseniado por dunilas, dunilas
Plagioclsicas, woclolitas, gabros olivinicos. Se caracleriza por la presancia de
cromitas mas pobves.

La regién de Moa-Baracoa, es una prolongacio del bloque Mayarl. En él predominan
los cumulos uliramalicos y malicos, los gabros masivos. Aqui las uliramalilas
metamorlizadas afloran poco, sin embargo el complejo basdltico alcanza un gran
desarrolo. Los conlactos enire todos elos son tecidnicos, las fallas regionales

incl con el c Ir ional entre la parte interior y superior de los
cumulos. La mineralizackén cromllica aparece en lres niveles deniro da los cumulos,
el Inferior an las dunitas enstali con cr pinelas dactil picas y
kotsohubita Inlersticial, el segundo nivel coiresponde a la zona de iransicién entre
las dunitas y las dunitas plagiociasicas y por ullimo entre ks gabros bandeadps y los
masivos.  Por la disiribucién de la mineralizacion, y por las caracleristislicas,
Qeclogicas, se puede adoplar el; modeio de Nicolas y Violetie (1982) y suponer que 4del
cantro de expansién que dio origin a eslos macizos ofiolilicos se encontraba en una
posicion cercana al de Mayarl

THE MINERALOGY OF BAHAMIAN SOILS
FOUS, A., Geology Department, University of Akron,
Akron, Ohio 44325.

The mineralogy of Boils occurring on Eleuthera and San
Salvador lslands, Bahamas was investigated. These scils
rapresent immature soivls forming 'n a relatively pure
carbonate environment. The maj)or factors of soil
formation are as follows: 1)The climate is humid tropical
savanna with an annual precipitation of 115 cm. 2)The
parent material is carbonate solianite plus airborne dust
from North Africa. 3)Relief 18 10w with a maximum elevation
i8 37 m. 4)The vegetation ranges from low Ocensity scrub to
dense mixed broad leaf coppice.

Tnree ma)or 011 types, “Bahamas black lpam™, "Banhamas
stony loam~ and "Bahamas red loam”™ occur aver consolidated
limestones. These s011a are thin, stonay and concentratec
in shallow karst depressions. The !imeatone beslow Lhe
solum in altered and occurs as & laminar crust or Ck
harizan, The carbonate content of the solum ranges from
»90% to 3% and its presence results in a high s0il pH
(7-8}. The mineralogy of the insoluble residue from each
soil type '8 given below,

Hinerals_Present

I111te, Kaclinite, Quartz,
Feldspar

Mixed layered HWy-Al=IC/il)ite,
Kaolinite, Quartlz

Hy-A1-1C*', Boehmite, Quartz

€o1) _Name _and Type
Bahamas Black Loam
{Leaf mould soc11)
Bahamas Stoney Loam
(Immature lateritic soil}
Bahamas Red Loam
{Aluminous lateritic eoil)
*Hy-A1=-1IC = hydroxy-Al interlayered clay

The "Bahamas blach loam” contsins unaltered silicate
minarals s ar to the airbarne dust. Partial alteration
of primary silicates 16 observed in the “Bahamas stony
losm” which contain mived-layered clays and lack feldspare.
The alteration of the parent material is greatest in Lhe
“Bahamas red loam” which contain pedogenic hydroxy-Al
wnterlayered clays (Hy-A1-1C) and boeshmite.

Eahamian so1)s area modern analoge to paleocsals which
occur within carbonate sequences and reprasent relatively
short intervals of submerial exposure. An understanding of
thase s0ils will improve palecenvironmental and
stratigraphic 'nterpretations of ancirent carbonates.




AN INTERPRETATION OF THE GRAVITY FIELD OF
PLATE BOUNDARY ZONE THE SE CARIBBEAN

GHOSH, N, BURKE, K., and HALLS A.
Depl of Geosciences, University ol Houslon, Houston TX 77204-5503

To help tes! various madels of Its structure, we have studied varialions in the
character ol the gravity field over the soulheaslern boundary belween the
Caribbean and South American plates. Cruslal sections were conslrucled along 6
approximately norih-south corridors belween B0°W and 73°W from published
compliations based upon seismic rellaction and refraclion data as well as
qaulngh_:al inlerpretations. Composite regional gravity anomaly profiles
comprising free air data over marine areas and Bouguer values on land were
moqeled using siandard 2-dimensional lachniquas. Although the geamelry of lhe
bodies was varied from profila to profile 1o oplimise lhe fil wilh the observed
:nﬂn::ghﬁlaln.b?nsiﬁes ol individual bodies were kept conslant so as lo ensure

ompatil lwaen profil i j

corridors.w profiles and continuity of sources between adjacent

Resulls of the modeling sugges! a wesl to aast progressive cha from
geomelry more Indicalive ol compressive condilions r‘:s:? Valencia m"g:e 1r°sa| i:
cons‘ismnl with  pradominantly strike-slip condilions near Malurin. Modeling of
gravily eatures along a NW-SE prolile wesl of Maracaibo does nol require any
signiticanl subduction of Caribbean iithosphere beneath Soulh America bul
rathar can be adequalely explained by modest amounis of underihrusting. Proliles
to the east of the island ol Tortuga are compalibla with models involving the
luxta_posl}ion of arc materiat and a passive conlinenial margin. Features in Ihe
gravily field suggest thal the widih ol Ihis arc malerial doss nol substaniially
change from wast 1o easl. Al the exirame easlern end of the sludy area, modeling

Indicates 1hat the localized loading imparted by the snocrmous amounts of
Delta sediments may overlle an oceanic ossar:];n!. ¢ ounts of Orineco

MAGNETIC ANOMALIES OVER THE COLOMBIAN BASIN, WESTERN
CARIBBEAN SEA

GHOSH, N., and HALL, S A
Dep! of Geosclances, University of Houslon, Houslon, TX 77204-5503

A naw lotal Intensity magnetic anomaly map of the Colomblan Basin has been
prepared lrom available marine data using a delailed cross-over analysis 1o
minimiza cross-lie errors, Although the anomaly fleld throughout much of the
basin is ¢h Ized by low ampiitud i the map also shows several
distinct features. These Include a series of localized, higher amplilude (200nT)
anomalles over the Hess Escarpment and a small area of E-W tranding linear
anomalles (150-200nT} belween 11-15°N, 74.5-77°W. Dominant posilive
anomalles are found north of the Hess Escarpmeni and negalive anomalies 10 the
south. Anomalies over the northeastern portion of the Lower Nicaraguan Rise are
typlcally 150-250nT with wavelengths of 80-100 km.

To constrain sources of ihe E-W magnetic anomalles, both marine and
salellile derlved gravity anomaly data were examined for possible correlations. !
as has been suggesied, the magnelic anomalies are due 1o basemeni relief, then
thare should be corresponding gravity highs and lows. No such fealures are
observed and the anomaly feid Is found to be rather flal wih only a minor NE-SW
Irend thal culs across the magnetic irends. Seismic refiection and relraction dala
Indicate a thickened sedimentary section which is also not reflectad In the gravity
dala. The absence of a significani gravity low over 1he area suggests the presence of
high densilty materlal at shallow depihs. Although this matarial may be
inlracrustal, refraclion dala are mora compalible with & substantial shallowing ol
the Moho 1o depths more consisiant with “normal® oceanic crusl. The magnetic
anomalies are, tharelore, inlarpreted 10 be those produced by a pieca of normal
oceanic crust surrounded by thickened, sill-laden crust.

Insufficlant lealures are preseni 1o obtain meaningful correlations ol the
magnellc anomalies with those produced by lale Mesozoic spreading. As an
ahernalive approach 1o datermining the age of this oceanic crusl, a paleomagnalic
pole position has been d ined from a desk lysis of linear anomalies in the
Venezuelan and Colomblan Basins. Lunes of confidence from this analysis Intersec
near 450N, 1459W ylalding a pole ihat places the Colombian Basin al
approximately 249N al lhe lime the oceanic crusl formed. The deskew analysis
also gives a declinalion of N 40°W suggesting 8 counterclockwise rotation of the
seafloor sinca its formation. To delermine whan the Colombian Basin was localed at
Ihis 1atilude and thereby obtaln an age for the magnetic sources, we have rolaled
Ihe area of E-W anomalies about Garibbean-North Amarica rolation polas batween
0 and 84 MyBP, and then about Faralion-North Amaerica poles between 84 MyBP
and 160 MyBP. The area Initially tracks westward out of the Caribbean region and
then moves northward during Ihe lale Jurassic-early Cretaceous crossing 20-
250N sometime In 1he Jurassic. We theralora Interprel the E-W area as a plece of
sceanic crus! formed 8t the Farallon Ridge somelima In the Late Jurassic-Early
Crelaceous. Such an age is broadly compatibla with previous magnelic studies in
the Venezuelan Basin which identity the anomaligs there as Ihose produced In tha
Eary Crelacecus. Rotation of the Colombian Basin about 1he North American poles
also produces 8 countarclockwise rotalion consislent with tha declinalion given by
the deskew analysis.
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NEQOENE SEDIMENTARY EYOLUTION OF ST. CROIX, U.5.VIROIN ISLANDS

BILL, Ivan P., Dept. of Genlogy, Tulane University, New Orleans, LA 701 18;
MLAUGHLIN, Peter P, Depl. of Geclogy and Geoptysics, Louisians Slate Univer sily,
Beton Rouge, LA T0803; HUBBARD, Dennis K., West indies Labor slory , F alr leigh
Dickinson University, Teague Bay, St Craix, USY!, 00820, end MOORE , Chyde H.,
Jr., Depl. of Geolagy and Ceophysics, Louisiana Siate University, Balon Rouge, LA
70803

51 Crolx Is 8 dominantly sedimeniary isiend in the norihassiern Caribbean and ils sadimentery
cevelopment s therefore of conaider able ralevence o regions! tactonic reconstruction. Previous
madsls of Lhe lete TerLisry development of SL. Croix sssume either thal 1he carbonete sediments
were daposiied in 1) shallow waler or 2) entirely wilhin the confines of an Insular greben
sysiem, Both models presume b siatic, Holelad talend with  ssli- conlainad seciment source.
Evidence fram our or[111ng program on 3t Crolx requires modificst lon of both models of besin
svolution Pelagic and hemipslagic car bonates of the Kingshill Limestona over lie blue pelagic and
hemipalagic car bonstes of the Jealousy Formalion with & sharp, dlachronous lower - - middle
Micoene boundary (hel ranges between plank tanic foraminiferal zones N8 and N | 0. The Jeslousy
Formation fLss)f i3 & deep-weler |imestona indisiingulshable irom Lhe Kingshill Limesione except
by calor. Besad on a!l known samples iaken from |1, the Jsslousy Formetion is a Miacens unit, nol
Olignoene, and does nol, outcrop.

Banthic foraminifersl {sunes from drill semples suggast thet most of the Heogene sectlon
reacheble by ar(11ing was deposited in Uhe upper batiryal zone. Pronounced shallowing did not
occur untll the lstest Miocene 1o serly Pliocena Samples collected (rom the wastern side of the
besin show no sedimentologic or palececolagic evidence of shallowing, feulting or & nearty
landmass dur ing ser Iy Miccans dspoaition of the Jealousy Formation Howsver , coaras clastic
debris |n Kingshil] L imestons exposures slong Lhe eestern feult 2one indicote thet faulling and
praben (ormaiwn hed begun B least prior 1o Lhe letast m iddie Miocens.

This evigence Indicates thet the Jeatousy Formation and the K ingshill L imesione begsn
teposition prior Lo graben formetion, and Lhet fsulling or horst exposurs began laier in the middle
Miccene. A source exlernal 1o he prasent structural basin 1s required 1o produce the pre-graben,
shali- dar ived car bonels components; we suggest thel they o iginated (rom sourcs erses Lo the
north such as Pusrto Rico or the Yirgin islands Plstiorm. 1L appears Vikely thel 3L Crolx hes
migreted end wes uplifted in the Neogena, possibly during the opening of Lha Yirgin 1slends
Busin and the Anegeds Passege. The Grostion of Lhese seismically active festures was probably
dominated by Lransisnaional movement wilh e significant Jef1- lelers! componenl of slip

%;MTIIB OROUNDWATER MIXING AND SEAWATER EYAPORATION DURING DOLOMITIZATION, ST,

GiLL, iven, Depariment of Beolagy, Tulane University, New Orlesns, LA, 70118; MOORE, Chyae H.

Jr. and AHARON, Paul, Deperimant of Belogy snd ics, Loutsiana Stals Univers
ey logy and Gwophysics, Lo Ity, Bslon

This project wiilizes the chemistry of the modern groundweler, 8s well es the chemistry
distribut lon snd petrolagic aapects of tha dolom s o test ver-ious models of dolom 1tizetion on 51
Crolx. Dolomite on 51 Oroix axists in @ highly locel 2ed region of autorops and subsurfece sireis in e
Pliocene resd iract. The dolom I1e cocurs In reed, lagoons! and platform (ecies Lhed rim the pre-
development shoreline of Kreusaes Lagoon. Balow Lhe preseni weler Lable, dotom ilized rock follows
1he Hithifled under-surfece of the same lagoon. Deap|le the ex istance of similer facies elsowhers on
S4. Crolx, tha dolomits ta found nowhers slss. This spetial distr ibulion suggests thel 1he formed ion of
1he dotomite was genstically relsted to yarologic condiiions found In Kreusses Lagoon

The B78r /05 isolopic composilion of the dolam ite 13 0.70887 ( £0.00002), which corresponds lo
the 873 /965r ratio of Miocene ssewster However, (he dolomte resides in Pliacene strets, mak ing
& Miocane dolom | Lzad jon sven! unsuppor-isble snd requiring e signiflcan! externs! source of non-
radiogenic strontium. 5L Crolx groundwaler 975r /955 ranges from 0.7076 Lo 0.7085, well below
the redia of both modern ssewater and the dolomites Mixing calouledions show thet St Crolx
groundwater could be & 3ignificant source of non- radwogenic sirontium in 8 dolomite formed from &
two-component groundwaler - seoweler mix,

Sishle fs0iopic veluss for the dolam e ranges from +0.7 10 + 3.00/00 380 snd from +0 610 124
/g0 313C relative to PDB, with on enr ichment Lrend from the margins. o the center of the Yegoon.
The maximum acygen lsolopic valuna reached in these dolom ILes are Loo enr iched In 180 to be formed
from groundweler or saawsler , even sccounting for los-volume effecls. Thess dals imply that

tolom il precipitatad from fluids enriched in 180, probably & 8 result of evaporaiton. In order to
socount for the geochem Istry end geologic distr ibwtion of the dolomiles we suggest thel dolom i izelion
took place irom fluids thel were produced rom e mixiure of evaporsied seewsler and groundwater.
Calculalions show (hal such & scenario is possible, and may be geologically more comman than one
would suspect. In aagition, the calculations show Lthal groundwster effects on the sirontium isolopic
compos |t hon of carbanetes cannot be ignored # ariar/, end the deling of carboneles in similer geologic
env ironments should be approachad wilh Lhis in mind.



HIGHSTAND SHEDDING OFF TWO 'SEMI-DROWNED® SHALLOW
CARBONATE S8YSTEMS, PEDRO BANK AND THE SOUTHERN
S8HELF OF JAMAICA, NORTHEASTERN NICARAGUA RISE

GLASER, K.S., and DROXLER, A.W., Dept. of Geolagy & Geophysics,
Rice Univ., Houston, TX 77251; BAKER, P.A., Geology Depl., Duke univ.,
Durham, NC 27708

Water depths on (1) Pedro Bank, an lsolated carbonate plattorm and (2)
the southern shelf of Jamalca, an attached mixed carbo /alliciclastic system,
average 2010 30 m. Becauss tha tops of these carbonale systems did not keep
up with the Holocene sea level rise, and becausa they are ususally covered by
only a thin veneer of bioclastic (algal-sponge-coral-foram) sandy sediment, they
have besn considered 1o be “drowned' or "semi-drowned® Analyses (slze
iraction separation, carbonale content and mineralogy, radiocarbon dating of
bulk sediment and foram blostratigraphy) of four cores from Walon Basin, an
open seaway between Pedro Bank and the southern shelf of Jamalca, clearly
exhibit current overproduction and highstand shedding of metastable bank
derlved fine aragonite and magnesian calcite.

For comparative study, we have selecled two sets of two 5.5 ta 6.0 m
long pision cores, located in close proximity to either Pedro Bank or the
southern Jamaican shel. The cores were collactad at comparable water depths
(300 and 500 m) and close to the bank and shalf adges, 210 3 km and 6 to 8 km
respecilvely. The carbonats content of glaclalinterglalcial sediments just off
Pedro Bank, remaina almost constant and averages B83%. Whaereas, the
carbonate content of sediments deposited off the sauthern Jamalcan shelf
varias baty 45% for Hol di and 70% for sediments depositad
during the last glacial to Interglacial transition. Based on radiocarbon dating,
sedimaentation rates during the past 5000 years In the cores neares! 1o the bank
and shelf edges range between 2000 mm/ky off Pedro Bank and 1300 mm/ky
off the Jamaican shelf. Sedimentation rates drop significantly for the more
distant cores, 10 45 mm/ky during the Holocene off Pedro Bank and 1o 400
mm/ky (carbonate rale) off the Jamaican shelf. Glaclal sedimentation rates in
the most distant core off Pedro Bank reached only 10 mm/ky. The 3.5 kHz
record shows 8 well dafined sediment wedge thinning away from fhe bank and
shelf adges. One of the cores off the southern Jamaican shel has penetratad
the & m-thick sediment wedge and has reached Its basal eraosional
unconformity. Based on radiocarbon dates, we can show that this wedge
corresponds 1o 1he lasi sea level ransgression and the subsequent Holocene
floading of the southern shell. The drastic changes of sedimantation rates,
coarse fraction proportion, carbonats conlent, and carbonate mineralogy, dated
at BODO years B.P., correspond wall wihh the estimatad time of shelf flooding

PALEQOCEANOGRAPHIC AND PALEOCLIMATIC RECONSTRUGTION FROM
500 YEAR OLD CORALS, MONTASTREA ANNULARIS, IN THE SHELF OFF LA
PARGUERA, PUERTO RICO

GOENAGA, C., Marine Ecology Division, CEER/ University of Puerto
Rico and WINTER, A., Department of Marine Sciences, University of
Puerto Rico, Mayaguez, Puerlo Rico

Specimens of the hermatypic coral Monastrea Annularis have been found in
the shelf off La Parguera, southwestern Puerto Rico, which are at least 4-5
meters in height. Colonies of this size are uncommon elsewhere in the
Caribbean. M. annularis forms distinct annual growth bands which result from
the differential deposition of CaCO03 throughout the year. We have counted
the growth bands for the entire length of the specimens and calculated their
growth rate. These specimens, 4-500 years old, offer the means to
reconstruct aspacts of the regional climatic and oceanographic history for at
least the lile of the colony. An important aspect in this study is the potential to
separate natural environmental changes from anthropogenic influences, such
as the burming of fossil fuel and increased CO, in the atmosphere which
rasults in the greenhouse effect.
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FOSSIL ECHINOLDS OF THE LATE PLEISTOCENE FALMOUTH FORMATION
(REEF TERRACE 1) OF JAMAICA'S NORTH COAST.

GORDON, CARLA M., Department of Geology, University of the West
Indies, Mona, Kingston 7, Jamaica.

1t 1s generally believed that there has been minimal faunal change in
the marine community between the last interglacial and the present.
This 1s based primarily on empirical data derived from benthic
molluses (Richards, 1962, Studies on the Marine Pleistocene. Trans-
actions of the American Philosophical Society, 52, 1-141) and coral
reel comwnities. [T 1s not known if this is also true for other
marine invertebrate groups. This study attempts to determine whether
or not the echinoid faunal composition has changed since the Pleistocene.
The highly fossiliferous Falmouth Formation (Reef Terrace 1: approx.
125,000 yr BP) of Jamaica provides an ideal subject for such a

study. Furthermore, the Recent echinoid fauna of the Caribbean is

a manageable subset of the globa) echinoid fauna for critical

comparison,

In Jamaica there are 17 extant species of echinoid (Clark 1933, A
handbook of the littoral echinoderms of Porto Rico and the.other
West Indian islands. WNew York Academy of Sotence Scientific Survey
of Porte Rico and the Virgin Islands, 16, 1-147; Dr. J.D, Woodley
written comm,), yet only 9 fossil species have been described from
the entire P1io-Pleistocene interval (approx, 5 Myr) of the island.
1t 1is believed that this disparity is only apparent and is partially
due to the rapid disarticulation of the multiplated echinoid test,
Oisarticulated echinoid plates are locally common in the Falmouth
Formation.

Research to date has yielded the test from a juvenile Echinometro sp.
along with abundant radioles test plates from Altmpy?a sp, znd/er
Diadema sp., Echinometra $p., and spatangoids, Ossicles of the
Aristotle's Lantern and other plates have a)so been recognised, but
have yet to be classified. Additionally, the disarticulated
ossicles from ophiuroids have also been found to be abundarr’,

Irreqular echinoids have a better fossi} record than regulars but,
when dealing with disarticulated material, fragments of regular
echinoids are easier to detect and identify,

ACTIVE TECTONICS OF THE CHORTIS BLOCK

GORDON, Mark B., mmwmn.mm of Geological Sciences,
The University of Texas at Austin, Austin, TX 78713-7909, U.S A, and KOZUCH,
Michael J., Cuerpo de Paz, Apartado Postal C-5], Tegucigalps, Honduras

the Jocoldn-Chamelecsn fault which is not sctive (Clemans, 1866). However, several
stmilar faults may be aciive, e.g.. the an, La Cefba. and Pucblo Nuevo faults acroas
northern Honduras. The CARIB/COCOS plate boundary ta much more scismically
:::n"r::lb.ll;c:.m‘ CARIE:]N}?&.M plate boum;]tuy The intraplate deformation of the
paradox . seema to result primarily from molions along the
CARIB/NQOAM plate boundary, e

North-trending basins with nerth-sf
depreasion. s major one of intraplate deformation entirely within the Chortis block,
It is active as d by Instrumentally recorded earthquakea
NEIS Calaleg), historical earthquakes [Osleckl, 1981). and Quaternary fault scarps.
The pal are d by & scries of poorly deflned, right-stepping strike-
alip faults which strike northwes! (Emmet, 1883). These faulls may be a resctivation
of a Late Crelaceous structural trend. Similar bastns oceur off the principal axis of the
Honduras depresaion (e.g., the Jeails de Otoro, Talanga, and Sanis Birbara bastns)
indicating that the region as & whole Is experiencing dextral shearing which
reactivales old faults and forms extenalonal basing between principal fault segments.
‘The most p ] of the Sula valicy, Lake Yojoa and the
Comayagua Valley probably represents the mosi profound preexisting weakness.
Other extensional basins occur south of the CARIB-NOAM plale boundary in

G la (e.g., the G City and Ipala grabens). These basins are acthvely
forming as was shown by the aflerahock patiern of the 1878 Guatemalan unh?unh
{Plafker, 1976). These aflershoc) . that north king normal faults form
within the Chorlis block as a resull of strike-alip fauling on the plate boundary.

The Guayape fault is the longest, ul femture tn N extends
190 lom southwest from the Caribbean coast lo the Jamastran Valley region. An
exicnalon of the fault, the Choluleca linearmnent. may continue through Neogene
volcanic depoalts to the Gulf of Fonseca. In spite dyn- sharp. well-defined lopographic
signalure, litlle seismic activity in this region was found in the NE'S Calalog between
LB63 and 1983, or from the hislorical record (Osteckd, 1981). Our recent geulogic
mapping in the Catacamas Valicy and the geometry of other basins ahow thal (he
Guayape faull has a right-lateral sense uhﬁ:. Even though Lhe Guayape fault
Tepresents important Lntrapl, d a direct rel
def lon at the plate b dary s not readiy apparent.

normmal faults define the Honduras

p between (L and the




STRATIGRAPHIC IMPLICATIONS OF PALEOMAGNETIC DATA FROM
HONDURAS

GOSE, W.A., Depaniment of Geological Sciences and Institute for Geophysics,

University of Texas at Austin, Austin, TX 78712.7909 and

FINCH, R.C., Department of Earth Sciences, Tennessee Technological University,

Cookeville, TN 38505
Paleomagnetic results from mainly Cr rocks in Honduras deli a distinctive
apparent polar wander path which is well suiled for magnetostratigraphy, Qur
interpretations are based on the cc i gneti e positions of undaled rocks
with pole positions from rocks which had been dated either by fossils or mdiomerrically.
Using these "calibration points”, we were able 1o resolve stratigraphic problems thet have
defied normal field mapping and correlation studies. These results demonstrate the power
of mag igraphy in lfle b of fossils or marker beds, and for areas of
discontinuous exposures. For regional interpretations the most important conclusion is that
the clastic srats in Honduras, which were formerly assigned to the Todos Santas
Formation, were deposited on a different tectonic plate than the true Todos Santos
Formation of Guatemala and southern Mexico. The name "Todos Santos Formation™
should be abandoned in Honduras and for the entire Chontis Block. The other findings are
mainly of local significance: 1, The non-fossiliferous exposures of red beds belonging to
the Valle de Angeles Group, can be assigned 10 either the upper or lower member based on
their direction of magnedzation. 2. The upper Valle de Angeles beds, at least where
sampled for this study, are of upper Cretaceous age, noi Teniary as reported in earlier
literature, 3. The Guare limestone is the upper member of the Jaitique Formation as defined
by Finch (1981). 4, The Jaitique Formaton is older than the Esqufas Formation, and the
Esqufas limestone seems to be younger than the gencrally quoted Cenomanian age. 5. The
Plancitos Formation is of Cretaceous age and probably contemporaneous with the
Barremian/Aptian Cantarranas Formation.

PALEOMAGNETIC RESULTS FROM THE SOUTHERN CARIBBEAN PLATE
BOUNDARY ZONE

GOSE, W.A., Dept. Geological Sciences and Institute for Geophysics,
University of Texas at Austin, Austin, TX 78712, USA,
PERARNAU, A, and CASTILLO, J., Dept. Fisica, Universidad Simdn Bolfvar,
Caracas. Venezuela

We collected 729 rock samples of mainly Cretaceous age at 46 sites in Venezuela for
paleomagnetic studics with the aim of assessing the tectonic subility in the southem
Caribbean plate zone, 13 sites are located in the Serrania de Perija, 22 sites in the
Merida Andes, and 11 sites in the Serrania del Interior. The data are of very good qualiry
and constituie an internally consistent data set, quite in contrast o previously published data
from this region,

The samples from the Merida Andes yield well-grouped directions of both polarides. These
daw imply that the Andes have not undergone any significant motion relative to cralonic
South America. This is the d (and ing) result b the Andes arc
anchored to the shield by the Precambrian Merida Arch which was 8 positive structure
throughout the Crewsceous.

By contrast, all samples from the Perija Range in western Venezuela have north-east or south-

west declinations and the inclinabons closely 1o their present latinude, The daia
suggest that the Perija range was once a linear continuation of the Santander Massif. In the
north, the Perija is runcated by the east-west striking Oca fault for which a right-lateral
tanslation of a few ten's of ki has been inferred. The rotation of the Perija could

account for about 200 km of dextral offset between the Caribbean and South American plates,
a displacement which would not be expressed as a fault offset. This ranslation is small when

compared 1o the 1100 km of offset along the northern Caribbean plate boundary but future
studies in this plate boundary zone may show additional translations.
The data from the Serrania del Interior in casiem V | i

Fiaed

AFE in part remagr
{negatve fold test), but most sites indicate no or a small (<10°) clockwise rotation. The lack

of significant block rotation in this strike-slip zone implies either that no major strike-slip
motion occured berween the easiem Caribbean and South America or that plate boundary
lies 1o the north of the coast line.
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A LATE TERTIARY PALYNOFLORA AND TERRESTRIAL PALEOENVIRON-
MENTS FROM HAITI

GRAHAM, ALAN, Department of Biological Sciences, Kent State
University, Kent, Ohic 44242, USA.

in 1923 E. W. Berry published on a small collection of
fossil plants made by W. P. Woodring from Haiti. Identi-
fications included the alga Chara, the fern Gymnogramma,
and the angiosperms Bumelia, Chrysophyllum, Guettarda,
Mespilodaphne, Mimusops, Pisonia, and Simaruba. Early
Identifications o eaves of tropical plants have proven
notoriously unreliable, and the flora has not been studied
since Berry's work. Recently permission was received to
remove small pieces of the outer matrix of the Haitian
specimens to process for pollen and spores. The micro-
fossils recovered include monolete and trilete fern spores,
the tree fern Pteris (abundant), pollen of the gymnosperm
pinus (pine; abundant), and pollen of the angicsperms
Palmae (palm), Alchornea, Chenopodiaceae/Amaranthaceae,
Compositae {common and’several types), Engelhardia,
Hygrophila (first fossil recordl, Malpigﬁ?aceae. HMyrtaceae,
ryctanthus, and various unknowns, From the very general
Tocalily data on the specimens they are likely from the
Maissada Formation, and the palynomorphs indicate a maximum
ige of uppermost Miocene to Pliocene, Preliminary results
suggest the vegetation was similar te that presently grow-
ing on the island, including the pine forests now a promi=-
nent community on Haiti. The paleoclimates were also simi-
lar to those presently prevailing at low to mid-altitudes.

WINDWARD ¥S. LEEWARD PLATFORN WARGINS AND THE EPFECT OF LOCALIZED
SHELTERING, TONGUE OF THE OCEAN, BARANAS

GRAMNER, G. W., GINSBURG, R. W., and WCWEILL, D. F., Univeraity
of Niami/RSHAS, Coemparstive Sedimentology Laberalery, Niaml Beach,
Flerida, 33139, WUSA
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NORPBOLOGY AND DEYELOPNENT BODERN CARBONATE SLOPES
TONGUE OF TRE OCEAN, BANANAS '
GRANMER, G. N. snd NCNEILL D. F Universit
N . .y ¥ of Nlam|/RSNAS
Cemparative Sedimentology Laberatory, Niaw| Beach, Florida, 11119, usi

A thorosgh understanding of wmodern sleps  environments |s
tisl te the Unterpretation of Inclined deposits (clinoforms) from
mic profiles and sulcrops of anclent reefs and platform marging.
Recent work in the Tangee of the Ocesn (TOTO) Indicates that wodern
carbonsle gslopes ag by the synsedimentary smalgamaiion of
linear trains of sediment and talus derived from iie margin  of the
ntfo In addition, our ebservalons during 94 dives In the
basrsible DELTA Indicales that the wpper slepas of TOTO
exbibit s distinct|ve morphology: 1)} the which
consials of » Nelocens sediment tlluated bedlnd one ;r were
areas of desp reet o deep reefs, where present, are
dissecled by choteos; 2) the near vertical
with slope ranging from T0°® {4 0%, connists of varlable types of
d cerals, encrusting coralline algae, g5, and green algas.
surfacs of (he wall g claracterized by smal] Plts, caver, ledges
and verllcal everbangs. This gone s capsble of preducing coplu;
amownls of sediment which 18 subse wenlly transported downs|ope,
Transition the wall e the snderlying comenied alope s aftan
characterize by large talus blocks, wp te 30w In belght; 3) the
§ixanlad s l“: 8 conslstent slope angle be :
erface often shows wn Irregalar surface
separated by streams of Joose t, salplu.:ru.::f:.l::: ::::::
submarine cemented dediment and reef talug, In some areas, large
o8 project from the slops that may have been formed by the
nling of numerows generations of talus blocks and

n d 1) a (26°-30°) which onlaps tie
menled slope. This sedlment vedge exhlb|ts varying l:i"lﬂt
sorpholegies ranging from th sedi bla L le & serlas of

large sediment ridges a

iroughs. Transition betwesn comented slo
;:d saft-sediment Tope i1 often marked by a sone of fales h!oct?
o consists of 4 mixturs of platierm-margin derived sands
" ]oy-—uln plasktic matarial.
©28 results further rafine th wpper slope facies and o) 1
1he cosplex and hslerogensons nature ef 1lape d:ntopnnl. riectdnte

COMPOSITION AND DIAGENESIS OF CARBONATE SEDIMENTS ON
THE ISLAND SHELF EAST OF HELLSHIRE, JAMAICA.

GREENIDGE, B.H. and HENDRY, M.D., Geology Department,
University of the West Indies, Mona, Kingston 7, Jamaica.

Except for the northern region which contains mixed
carbonate-siliciclastic material, sediments on the islana
shelf off the Hellshire coast are essentlally pure calcium
carbonate.

Major components in order of decreasing abundance are
Halimeda plates, cryptocrystalline grains, mollusc frag-
ments, intraclasts and articulated coralline algae. Minor
constituents are foraminifera, encrusting coralline algae,
achinoderm fragments, bryozoan, octocoral spicules, coral
fragments, barnacle fragments and aggregate grains.

The distribution of the major components ls influenced
by mud dilution in the northern region, availability of
hard substrate, biotic environment and physical processes
related to wave energy.

Several early diagenetlc processes affect the sediments,
Encrustation by red algae is guite common. Aggregation
has resulted in the formation of intraclasts and aggregate
grains, the latter being alded by sediment infilling nqd
cementation within empty scaphopod shells. Grains exhibit
varying degrees of micritization ranging from micrite
envelopes to cryptocrystalline grains. The following 1§tt
shows decreasing susceptibility to micritization of various
skeletal carbonate grains: Haliweda plates and coralline
algae, mollusc fragments, foraminifera, coral fragments,
echinoderm fragments. The susceptibility has direct
implications regarding preservation of sediment texture
during later stages of diagenesis.
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TAPHONOMIC BIASING OF SUBFOSSIL ECHINOID POPULATIONS ADJACENT TO ST.
CROIX, U.S.v.1.

GREENSTEIN, Benjamin J., Department of Geology, University of
Cincinnati, Cincinnatf, Ohio 45221-0013

The distribution of 1ive and dead echinoids was compared in fore-
reef, reef and shallow subtidal environments along a 720 m transect in
Smuggler's Cove, and a 50 m transect in Rod Bay, St. Croix. Although
echinoids are generally regarded as ubiquitous 1in shallow reef and
adjacent environments, their distributions in Smuggler's Cove and Rod
Bay are patchy. MNo intact tests of dead individuals were found asso-
ciated with the Viving fauna, and comparison of live echinoid distri-
butfon with sediment composition awaits further constituent particle
analyses, The lack of association of Tive and dead faunas suggests
that echinoids are quickly acted on by biostratinomic {post-mortem)
processes; their preservation, therefore, may require extraordinary
circumstances. One such ¢ircumstance may have occurred during March,
1984, when mass mortality decimated populations of Diadema antillarum
adjacent to St. Croix. Tests and spines of this species were observed
accumylating in seagrass beds immediately leeward of the reef tract in
Smuggler's Cove shortly after the mass mortality. In 1988, a piston
core taken from one of these beds was analyzed centimeter by centimeter
to determine whether an horizon unusually rich in Diadema skeleta)
elements was preserved as a consequence of the baffling and binding
properties of Thalassia. Mo horizon is evident in the greater than
2 mm size fraction; analysis of the smaller size fractions in thin
section 15 ongoing. The probable Yack of a “Diadema spike” in an envi-
ronment of net sediment accumulation suggests that tests of Diadema
degrade so rapidly that !ncrensln? the amount of subfossil material as
4 consequence of mass mortality alone was insufficient to preserve the
event.

Decay experiments using specimens of Diadema, Echinometra and
Eucidaris indicate that, in the absence of rapid burfal, Diadema dis-
articuTates most readily. Spines begin to fall off within 3 days of
death and the perfostracum begins to decay. After § days, the apical
system collapses into the corona and the Aristotle's Lantern begins to
protrude from the peristome. In this condition, the slightest disturb-
ance causes the test to disarticulate along ambulacral plate sutures.
Tumblfng experiments with additional echinoid skeletons reveal differ-
ences in relative durability of the test as well as the amount of mate-
rial that is contributed to various size fractions. Results of labo-
ratory experiments and field work suggest that Diadema may be particu-
larly vulnerable to taphonomic bias - a conclusion currently being
tested by an extensive review of 1ts fossil occurrences.

KINEMATIC HISTORY FOR EASTERN MARGARITA ISLAND, VENEZUELA

TH, L. and AVE LALLEMANT, H,, Depariment of Geology and
ggophysics. Rice University, P.O. Box 1892, Houston, TX 77251

Amphibolites, serpentinized ultramafics, leucocratic igneous rocks,
quaEtzoioldspathic znd graphitic schists and minor marble make up the
metamorphic nucleus of Margarita Isiand. Similar rocks occur along the
Caribbean-South American plate boundary region from Tobago to
Barquisimeto, exposed in the Cardillera de la Costa belt. The assemblage
has been further subdivided Into several related Mesozoic metamorphic
bels, with Margarita balonging 10 & nerrow band of rocks along the coast
characterized by oocurrences of high pressure metamorphic assemblages.

On Margarila Island, eclogite knockers In both the schists and the
amphibolites spawned considerable work on the metamorphic history of the
Island. Howaver, the corresponding kinematics were unknown. This study
examined small-scale struciures to inler a kinemalic history for Margarita
Island. The results shed light on the oﬁgi;: oflh:d‘msozolc melamorphic balts
and 1he plate lectonics required 10 form 1hese rocks.

Tmr earliost phase of deformation {D14) preserved on Margarita island
is rarely observed, seen as & foliation within microlithons bounded by the
follation of the next deformatlon (Dyp). This phase of déformation,
synchronous with epidote-amphibolite 1o gresnschist facies melamorphism,
formed the dominant metamorphic foliation found on the Island which Is axia!
planar 10 associated isoclinal folds. Late In this stage of deformation, CS
and quartz c-axis fabrics show SW-NE extensional deformation. In the
Oligocena (7), another phase of deformation (D) foided this Dy foliation
Inio an anticlinordum that plunges to the SW. The lalest brittie deformation

also shows SW-NE extension. .
©a) All fold axes and extensions are aligned SW-NE. This is best
explained by a consistent component of dexiral strike-slip delormation since
the Cretaceous. The observed changes In deformation raflect vanation in
depth and local bends In the plate boundary. This model for the kinematic
hislary of the delormation on Margarila Island Implies thal these rocks were
farmed far 1o the west, perhaps in Pacilic-South American plate Interactions,
wilh the preserved deformation reflacting the long-term dextral transpont of
these rocks along the Caribbean-South Amercan plale boundary.



UNDCAL EXPLORATION IN HONDURAS AND NICARAGUA - 1961 to 1980

HARDY, L,R,, and WILLIAMS, R,E,, Unocsl Corp. 120l west 5th
St. Los Angeles, Callfornla, USA, %0017

An Intensive search for hydrocarbons In the Mosquitla Basin
of MNicersgus and Honduras began 1in 1961 when Pure 0Ofl
acquired a 5,900 hectare lease in eastern Honduras. By 1941
most exploration operatlions had ceased, endlng a 20-year
campaign that saw more than 22 o1l companies explaring the
basin. A total of 35 wildcets and delineation wells were
drilled, Prlor to 1961, only 4 wells had been drilled in
the basin,

Pure's LInitial exploration efforts were directed onshore
Hondurss but shifted offshore in 1966 after Pure merged with
Union D0il Company of Californla (now Unocal). Gravity,
magnetics, and 7,800 miles of seismlic data were acqulired and
used to support the drllling of 4 wells In Honduras, one of
which ylelded subcommercial oll and gas shows, Unign's
Honduran lease was allowed to lapse In 1977,

Offshore Nlicaraguan leases adjacent to the Honduran holdings
were secured by Union In 1966 and an exploratlion program was
conducted in concert wlth the Honduran effort. Addltional
leases were granted in 1974, bringing the total Niceraguan
holdings to 1,198,000 hectares. Nearly 2,600 mlles of

seismic dates were acquired and & wells were drllled. As in
Honduras, commercial quantities of oll were not found,
despite the fact that sevaral wells Fflowed low rates of

oil. Union's Nicaragua leases were relinquished In 1980,

The leck of success In the Mosquitle Basin wes principally
credited by Union to a leck of reservolr development.
Facles models were useg to predict porosity trends and to
help select odrlll sites from numerous structural and reefal
anomalies, but these models were not helpful in locating
hydrocarbon accumulations. Future exploration efforts will
rely on better wunderstanding of sedimentary facles ano
deeper reservoir objectives.

NUEVOS ASPECTOS ACERCA DE LA GENESIS DEL PROTOLITO DEL
COMPLEJO ANFIBOLITICO MABUJINA, SUR DE CUBA CENTRAL

HAYDOUTOV.van, BOYANOY, Ivan, and MILLAN, Guittermo, Inslituto de
Geologla y Palsoniologia, Calzada #851 Esquina A y 4, Vedado 4, Plazs de la
Revolucidn, Cuba

€l da ich aliors en la parte sur de Cuba Conlnl
lonundo un| inja de hy que rodea a las

rfizadas que iluyen al macizo de Escambray. Esta
constituida principaimenis por rocas bul:u mum«ﬂnﬂu on la tacies anfibolilica

on condicionss de alta ulacidﬂ TP y de muy
helarogeonas. Una porcidn o del CM p e una lipica asoclacidn
Holith Ests prende princi libolitas y, ademds, p |
hornblendizad: l y peridotila serpeniinizada. El complsjo mas
lzado es el lativo bandeado, dado por una Iaternacidn de gabios

ploxeniticos con diierente granulosidad (desde p ) con
irecuentes de piroxenitas con distinio lamano del Qrano y en algunas porciones de
peridotita. También se desiacan anfibolitas de grano fino ¥ mk:rounolu: cuyos
protolitos o jo de diques paraleios y al Cabe
uMllr 1 Que ln lmuh imicos de B dllnrcnln aron que el
do de Inmévik b - FeO,,, MgO, V, Cr, Sr, Zr)
satisiactorlamanie con 8l campo MORB. O!tl%lﬂl dl?cll parece proceder
de sacuencias ntes al arco volcénico cretdcico. Los andlisls geoquimicos de
3 mumn dnamnn arrojaron ung fendencia distinia. A veces u Irala de unas
con restos de | istal locl

agmatica, la cual es para las izad &mullpuodm
relacionarse algunos cones v por k 4
portiriticos con de ch iz ack 'I'.trl:icn los
cuapos de gnaises leucooraticos g- cuyo p cornesp s los

propios grantioldes vinculados con @l arco con ¢ arco volcanico.

De aqui, que el prololito de una gran parte del CM se trala de una soclacion ofiolilica
que conslitulyd el fundamento sobre el cual evoluciond el arco volcdnico cretdcico.
Owa porcidn dal CM procede de las proplas secuencias de la para mas baja del arco
volcnico, Todas estas rocas se melamarfizaron y deformaron conjuntamenie en las
dick de ala TP vinculado genelicamenia con sl alto gradiente
geotermico qua tuvo lugar en la regidn donde se desarnold el arco volcanico,
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Ostracode Biostratigraphy of the Tllanosarcoliles and Oyster
Limestone Beds and Associaled Facies (Upper Cretaceous) of
Jamaica

Joseph E. Hazel
Department of Geology and Geophysics
Louisiana State University
Baton Rouge, LA 70803
USA

Certain Cretaceous lithostratigraphic units of Jamaica of late Campanian
to early Maastrichtian age are rich In ostracodes. About 175 species have
been identified, nearly all of which are new to science. Imporiant spacies
of the fauna belong to the genera Aeguacylharidea. Asciocylhere,
Brachycyihere, Buntonia, Limburgina, Qvocyiheridea, Clatocythereis,

, Schizoptocythere, and Alatacythera. The generic
assemblage is distinctly ditferent from the well-known fauna of the North
Amancan Coastal Plain. The presence of Qvacylharidea, Buntonia and

particularly, relate the Jamaican assemblage
biogeographically to Tethyan assemblages described from Alrica and
southern Asia. Al the species level there are three distincl assemblages
that succeed each other in time and are proposed as biostratigraphic
zones. The oldest of these, which is associated with the Jitanosarcoliles
beds and related shales, has been identified from the Central, Maldon, and
Marchmont Cretaceous Inliers. It can be divided into three subzones that
are uselul for correlalion between these inliars. The two younger zones
have been found only in the Jerusalem Mountain Inlier of western Jamaica.
Tne oldest of these is associaled with the Titanosarcoliles beds of this
inlier, and the younger zone is found in shales associated with the Lopha
arizpensis jamaicensis beds (the oyster limesione). Only two species
found in the oldest of the three zones are found in the middle zone, and the
youngest and oldest zones share no species. Further, the middle and
youngest zones share only three species. Apparently, after an osiracode
fauna became established it would be destroyed by a volcanic episode and
then the island repopulated from elsewhere in the region. Planklic
microfossil data suggest that the three ostracode zones are within in the
nannofossil Quadrum rilidum Biochronozone, which is of late Campanian
fo early Maaslrichtian age.

EFFECTS OF HURRICANE GILBERT ON THE JAMAICAN COAST WITH PARTICULAR
REFERENCE TO DAMAGE AND RECOVERY OF BEACHES

HENDRY, M.D., Gaology Departwent, University of the West Indies,
Mona, Kingston 7, Jamai:s, and BACON, P.R,, Zoology Department,
University of the West Indies, Mona, Kingston 7, Jamaica,

The eye of Hurricane Gilbert swept across central Jamaica from east
to west on September 12, 198B. This track effectively divided the
island into two with respect to damage in coastal areas, the more
dangerous north-westerly quadrant of the storm impacting the east
and north coasts while the southern coast was in a relatively shel-
tered position with respect to surge and storm wave effects.
Inicial post-storm damsge inventory wss attempted for beach areas
by several groups. Along the north coast, impacts were highly
variable, ranging from extensive arosion of some beaches and accre-
tion on others, plus damage to coastal structures such as roads,
seavalls and groins. Assessment of changes was hampered by two
major problems: 1) the parent absence of standardised recording
and raporting techniques and 1) lack of systematic baseline beach
observations against which quantitative measurements could be
scaled. In addition, there was inadequate information on pre-storm
deterioration of coastal infrastructure.

Total estimated insurance loss due to Hurricane Cilbert for private
and public facilities islandwide was 50 billion $Ja. However, of
expenditure through the Ministry of Construction on post-storm
rehabilitacfion of gullies, drains and rivers, the funds for restora-
tion of coastal Infrastructure formed only 3% of the total allocat-
tion of $Ja ldm, Accurate figures for the cost of restoration on
beaches are not available.

Many beaches that were severely damaged during the storm recovered
rapidly within & short period of the event, and costs of hurricane
damage must therefore be estimated in relation to likely post-storm
beach receovery. We will provide an outline of essential baseline
wonitoring techniques for coastal areas, and demonstrate how such
dats can be used to assess the need for artificial post-storm beach
recovery and for advising Government and private user groups, such
as hoteliers, on the need for coastal defences and appropriate
soft-substrate management procedures.



INCORPORATING GEOLOGIC HAZARD INFORMATION INTO DEVELOPMENT
PLANNING

HEYMAN, Arthur M., Organization of American States,
1889 F Street Nw, Washington D.C., 20006,

The most cost-effective means of reducing the potential
impact of npatural hazards is by incorporating hazard
considerations into the early stages of development plan-
ning. The most hazardous geologic phenomena are earth-
quakes, volcanic eruptions, and tsunamia, Two kinds of
information are needed to evaluate earthquake threat to an
area: 1) potentijal severity of an earthquake and 2) like-
lihood of a damaging earthquake occurring in that area
during a particular timeframe. Information is presented
for the former in terms of areas that experienced Modified
Mercalli Index intensity values of VI or greater and for
the latter in terms of percent of conditional probability
for ten and 20 year periods. This information im pre-
mented at the level of provinces f{or eguivalent political
subdivisions) for South America and Central America,
Bimpilar information is presented at the country level for
the Caribbean in terms of estimated maximum magnitude M(s)
of 4 or greater and scaled likelihood of occurrence of a
large earthquake in the near future., Comparable infor-
mation on Mexico iw presented in a different manner., For
evaluating volcanic hazarde, a list of all volcanoes that
have erupted in Latin America and the Caribbean in the
last 10,000 vyears is classified as to location; long- or
short-term periodicity; maximum scale of eruption:
eruptions that caused deaths or property damage; number
of eruptions of each volcano and date of the latest
eruption; and associated hazards--explosive eruptions,
pyroclq-tic phenomena, lava flows, and Jahars. For
tsunamia, wave heights of 2-3m, 1-5m, and 5+m above normal
caused by hypothetical earthquakes in seiamic gaps on the
west coast of South America are shown for population
centers from Equador to Chile and information produced by
another means is presented for Mexice to Colombia. The
information presented should be wmufficient for a planner
conducting a preliminary regional survey to determine if
earthquakes, volcanic eruptions, or tsunamis constitute a
significant threat in the survey area.

EXPLOITATION OF THE WIDDLE MIOCEWE OIL BEARING
T YHRUST FAULTED ARER IN TRINIDAD, WEST INDIES
By
F. HOSEIN, Trinidad & Tobage 011 Co.

The Herrera sands contain the major ofl producing reservoirs
of Miocene age in Trinidad's Southern Basin. They lie within
the Upper Cipero shale formation 1in the Penal/Wilson,
Barrackpore and Ortofre fields of South-Central Trinidad,
These turbidites sands are found at three levels, the
'Overthrust', ‘Intermediate’ and ‘Underthrust': each level
separated by a major thrust fault, and associated with a
complex structure of a strong overfold and recumbent syncline
formed by major tectonic movement at the end of Middle Miocene
time.

The Intermedfate Herrera sands are confined to a long (17
miles) and narrow (2,000 feet) area trending NE-SW from the
Penal/Milson ffeld to the Barrackpore Mandingo field. The
sands are found at depths of 6,000 to 10,000 feet in » complex
structure which plunges to the southwest and 1s cut by numerous
extensional cross faults which form separate hydrocarbon
pools. Explofitation of these pools commenced fn 1946 and
by December 31, 1988, the cumulative production totalled
18 million barrels of oil/condensate and 30 billfon 5CF of
natural gas, Presently, these sands offer the best potential
for continued exploftation of the undeveloped reserves In
the area. Additional unrecavered proven reserves are 4.5
M8 ofl/condensate and 4.5 BCF of natural gas. Potential
reserves in undrilled prospective areas (B45 acres) are
estimated at 15 MMB of)/condensate and 15 BCF of natural
gas.

This paper examines the major aspects of this Miocene play
showing the structurs]l and stratigraphic interpretations
of the Intermediate MHerrera sands and their associated
production characteristics. Development trends of the fields
are shown and an outline of future plans for exploitation
of reserves remaining fn the Intermedfate Herrers sands is
presented,

546

PATCH REEF ECOLOGY, SEDIMENTOLOGY AND ZONATION, BUCCOO REEF
COMPLEX, TOBAGO

HUDSON, D., Instftute of Marine Affairs, P.0. Box 23160,
Carenage, Trinidad and Tobago and MOUKTJOY, E.W., Department
of Geological Sciences, McGi1T University, Montreal, Quebec,
Canada,

Four distinct patch reef assemblages have been identffied in the
back-reef areas of the Buccoo Reef Complex, Southwestern Tobago.
This differentiation 13 based on ecology, associated sediment
distribution, and their geographic location within the back-reef
environment .,

Algae - Porites assemblages are elongate to sub-circular in plan
view, and dominated by algal-encrusted coral rubble, and minor clumps
of Porites porites and Thalassia testinfdfum. Elongate-shaped Acrapora
lssemhgel are compos of thickets o _g'rggsq'vl cervicorn{s, with
minor stands of A. prolifera and species o derastres, Agaricia.
Montastrea and D'{?hr a. Acropora-Millepora assemblages uﬁicﬁ are
elongate to sub-elliptical in shape, are compositionally similar
to the Acropora assemblages, except for the {ntroduction of extensive
occurrences of the hydrozoan Millepora. A single occurrence of the
elongate to tabular-shaped Montastrea sssemblage 1s predominated
by coral heads of Montastrea annular(s.

Halimeda plates and mollusc grains are the dominant sediment particles
associated with Algae - Porftes assemblages. Fragments of coral and
coralline - algae, along with Halimeda and mollusc particles in varying
percentages. occur on the subsirates of the Acropora, Acropora -
Millepora, and Montastrea assemblages.

The patch reef assemblages recognized in Buccoo Reef, are ecologically
similar to identiffed zones of coralgal communities on the fore-reef
slopes of reef complexes, By a similar comparison, thelr different
geographfc locatfons within the back-reef environment are due to
a combination of physical parameters, namely wave exposure, water
circulation, water depth, turbidity and salinity.

ENVIRONMENTAL [MPACTS AND CORAL DEGRADATION, BARBADOS COAST

HUNTER, G.T.*, HOOPER, R.%, and LAWSON, D.E.*,
*Hunter and Assoclates, Toronto; "Memorial University, St. John's;
“University of Waterloo, Waterloo, Canada.

Not all fs environmentally well in the Rarbados constal zone. The
nearshore waters, subtidal reef cora] substrate, besches, backshore and
nd gone are all a part of g dynamic Interscting environmental
system. Environmental deterioration has occurred and fa accelarating
with adverse effects espacially on the west const.

The Intensively developed south and west comst beaches of Barbados
have & general post-settlement and recent eroslonal history dus to the
degradation and destruction of besch vegetation and (nshore fringing
coral reefs. The south and west coasts were generally accretional prior
to settlement of the [sland. Convergence of data collected during this
study suggests that extenslve shallow water coral mortality followed the
clearing of the land for r cane monoculture, Torrentin) storm
runoff, wsoil erosion and turbidity accompanying “The Orest Hurricanes"
may have resulted in the Joss of live coral on the inshore fringing
reefs and significant shore change.

Accelerated shallow and deeper weter coral mortality on the south and
west coasts during the past two decedes appears to have been
coincidents] with incressing comstal urbanization and improvements of
stors and wastewatsr dralnage systems and Introduction of coastal sewage
outfalls. Superimposed on these factors mre effluent disposal from rum
plants, Industrisl outfalls, and the enrichment of the coastal
groundwater clirculation not only by wastswster disposal in the wsoi)
environment but also to a lesser extent by leaching of fertilizers from
the inland csnefields. Evidence of #utrophication (nutrient enrichment)
In the coastal beach environsent Js widespread and Includes green alga)
blooms, anaerobic sediments, foul odours, poor underwater visibllity and
the displacement of live coral on ths shallow reefs by crustose algee.
Souvenir collectors. boat anchors, periodic dredging, and coastal
#lructures are mlso factors |n reduction of the living coral cover.

Long term protection of Barbados' leeward sandy beaches requires the
improvement of water quality In the cosstal zone and re-establishment of
healthy coral communities. Short term structural beach protectlon
measures will be effective only In the context of long term water
quality {mprovement. Clean up of the coastal environment will wmake
Barhados & more desirable tourist destination and protect Its valuable
beach resources and jmprove the quality of life for its residents.




SEDIMENTOLOGY OF THE LATE PLEISTOCENE IRONSHORE
FORMATION ON GRAND CAYMAN

HUNTER, tan G., and JONES, Brian, Depanment of Geology, University of
Alberta, Edmonton, Albena, Canada T6G 2EJ

The Irpnshore Formation on Grand Cayman comprises Facies A-G which were

deposited in the lronshore Lagoon. Facies A-F are temporal equivalents; Facies -

G is a later filling of the lagoon.

Facies A, restricted 10 the eastern end of the lagoon, consists of abundant
bivalves in a mairix of moderately sonted carbonate sill and very fine grained
sand. These allochems are predominantly cryptocrystalline grains
(racrystallized skelelal grains), Halimeda, and benihic foraminifera. Facies B,
deposited throughout most of the lronshore Lagoon, consists of abundant
bivalves in a mairix of poorly sorted carbonate sand and silt, composed
predominantly of cryptocrystaliine grains and Halimeda.

Facies C includes a series of paich reefs, which formed near the wesiward
opaning of the lagoon. These patch reefs, from 2-3 m 10 over 300 m in diameter,
are dominated by Monlasirea, Diploria, Poriles, Siderastrea, and Agaricia. The
larger patch reels, which show a distinct zonation, have a higher diversity than
1he smaller patch reafs, which are commonly monospecific. Facies D, consisting
of carbonate sands and silts, was deposiled batween the patch reefs.

Facies E comprises a diverse assemblage of corals, similar 10 those in the palch
reefs, but alse conaining Meandrina, Acropora, Pociliopora, and Dendrogyra.
These corals grew In a reef Iract across the waslern edge of the lagoan, in a
back reef environman!, Facies F, which consists of well sorled skelelal sands or
ooids, crosses Facles E, and is a series of channels through the reef tracl.

Facies G consists of oolitic limestones that probably formed in a quiel water
setting, This facies was the last filling of the lagoon and overlies Facies C, D
and E. The oalitic imestones, with marine trace lossils, are found upto 4 m
above present day sea leval, indicaling that sea lavel was al least 4 m above
present day sea level during 1he late Pleistocene on Grand Cayman.

VEGETATIVE AND GEOMORPHIC PATTERNS IN RELATION TO MASS WASTING IN A
HONTANE-TROPICAL FOREST, PUERTD RICO

CLIFP R. HUPP, USGS, Mashville Tennessee, MANUEL GUARIGUATA, Yale
University, and ANGEL J. TORRES, USGS, Sam Juan, Puerto Rico

An analysis of woody-species distribution was related to mspact, slope
declivity, alevation, and landslide features. The study area is
locatad on mountainous slopes of the Caribbean Natlonal Forest, Puerto
Rico, whers landaliding may be the most important surficial -geomorphle
agent. Rainfall in excass of 3000 mm per year facllitates the
development .of diorite derived, saprolite solls, up to 20 m thick,
whosa weatharing profiles strongly affect modes of slope fallure,
Forty-nine canopy-tras species were identified along transects ranging
in elevation from 150 to 800 maters. HNo significant relations were
observed betwean vegetation pattern and aspect. Vegetation patterns
ars most affected by slops declivity and elavation; vegetal variation
vwith elevation is well documented and only dlscussed here to aveld
spurious geomorphic interpretstion. Hountsin palm (Prestoes montana)
is strongly assoclated with concave-upward slop having the highest
importance values (relative frequency, basal area, and denslty) in 88
parcent of cove transects; it frequently occurs in water-logged soils
and on saturated landslide-disturbed surfaces. Convex-upward and
intermediate }inear slopes tend to have fewar palms and support
Micropholis and Cyrilla, st higher slevations (600 - 800 m) where
landsliding is most ¢ Cyrilla, and certain Micropholls and
Clusia spacies are largely restricted to ridge and convex-upward
slopes and appear to reflect long periods of slops stability. Thus
most landslide activity may occur in concave-upward slopes.
Microtopographic faature sociated with rotational slumps, debris
avalanches, a rthilows affect lsrge-scale spacles patterns; tree
farns, Cecropla, and Didywopansx tend to dominate during the sarly
stages of landslide regrowth, Trends of basal area and stem density
may reflect time since last lendslide disturbance and relative
stability; basal araas up to 10,170 ce?/400 m? occur on stable,
Cyrilla dominated, linser and convex-upward slopes, and may be as low
as 9,776 e=?/400 m? on unstable, Prestoea dominated, concave-upward
slopas., Vegetation analyses in combinatlion with detalled geomorphic
and soll-mechanics analyses may provide s valuable tool in identifying
sreas of varying landalide susceptability.
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POSICION ESTRATIGRAFICA DE LOS RUDISTAS DE CAMAGUEY, CUBA

ITURRALDE-VINENT, M., TORRE, A. de la, Museo Nacional de
Historia Natural "Felipe Poey", Capitolio Naclonal, CURA

Los yacimientos de rudistas del territorio camagleyano se
encuentran en dos paleocambientes distintos: como parte de
un banco carbonatado perteneciente a la margen continen-
tal mesozoica de Las Bahamas, y ¢omo intercalaciones de
calizas en una secuencia erusivn-w]canbieno-sedimenta-
ria propia de un antiguo archipiélage volcdnico.

En el banco carbonatado hay un biostroma con Biradiolites
moretownensis de edad 7Campaniano a MaestriTFtlanoc, as
como varios horizontes de calciruditas con fragmentos de
radiolitidos de mayor antigUedad.

efusivo-vulcanbgeno-sedimentaria cretécica
incluye lavas, tobas, tufitas y varios horizontes de ca-
lizas bidgenas con rudistas. El nivel mds antiguo es del
Albiano e incluye Sabinia sp., Tepeyacia corrugata e Ich-
thyosarcolitas sp. Te sigue Probabléemente un ﬁcrizSﬁfe
con Durania curasavica, D. lopeztrigoi, Vaccinites macgi-
1lavri, Torreites tschoppl y Praebarreffim coralli. a
ausencia de foraminiferos orbitoldales hace suponer que
se trata de un horizonte del Coniaciano ? al Santoniano.
Otro nivel con rudistas incluye Barrettia monilifera, Pa-
rastroma sanchezi, Antll]ocagrina acutodentata, niradio-
Tites acuficostatus, Lapeirousia nicholasi v 105 fnraq:-
niferos orbitoidales Pseudorbitoides sp. y sulcoperculina
sp. Esta asociacidn “puede datarse del Campanianc, Pperc
quizds se extienda al Santoniano.

piscordante sobre la anterior secuencia se encuentrs un
conglomerado y potente banco de calizas del Ccampanianc
tardio al Maestrichtiano c¢on Biradiolites moretownensis,

Titancsarcolites giganteus, mifrocaprina fschoppi, Anti-
YTocaprina annulata, ournohia thiadensis, aeparrettia
Sparcilirata, BOUTnonia Cancellata, Farastrona guitarty
y Toraminileros orbitoidales,

La secuencia

RECONSTRUCCTON PALEOGEOLOGICA DEL ARCHIPTELASO VOLCANTCO
PALEOGENICO TEMPRANO ER CUBA

ITURRALDE-VINENT, M., Museo Nacional de Historia Natural
“Felipe Poey", Capitolio Nacional, La Habanma, CUBA.

En el territorio de Cuba se encuentran rocas magmiticas
del Paleoceno al Eocenc Superior temprano que se pueden
relacionar al arco volcdnico "Los Caimanes", que se exten—
dia desde el elevado de Wicaragua-Dorsal de 1o0s Caimanes
hasta las antillas Mayores y la Cresta de Aves.

Entre 1os 1imites de Cuba se reconocen tres elementos pa~
leogeolbgices propios de dicho arco: La zona axial del
arco, la cuenca de retroarce, y la zona de influencia del
arco. Ellas representan 1la atenuacidn de la actividad
magmftica efusiva en direccifn a Cuba-Bahamas.

La  zona axial del arco estd presente en 1a Slerra Maes—
ira y se caracteriza por la abundancia de rocas piroclfs-
ticas, lavas basflticas hasta riolfticas, y cuerpos sub-
volchnicos de la misma composicién., También estan desa-—
rrollados 10s cuerpos apicales de un plutdn de dioritas,
granodioritas, granitos, plagiogranitos y otras rocas.

La cuenca de retroarco se extiende al Flanco N de la Sie-
rra Maestra, 1as altiuras de Moa, Cristal, BFr‘acoa.y!as
valles del Cauto, Nipe y Guantfnamo. Se caracterirza por
la abundancia de piroclastitas medio-&cidas que se inter=-
calan con clastitas polimicticas procedentes del Ny V.
Son escasos 10s cuerpos efusivos y subvolcdnicos. —  —

La zona de influencia del arco
Cuba.” Se maniTiesta por las intercalaciones de tufitas
de ceniza entre los sedimentos clisticos y carbonatados
del Paleoceno al Eoceno Medio., Esto indica que las erup=
ciones explosivas fueron muy frecuentes en el areo.

se extiende al resto de




EVOLUTION PETROGENETIQUE COMPAREE DE LA BASSE-TERRE DE GUADKELUUPE ET DE
MONTSERRAT

JEREMLE, J.-J., PASCALINE, H., Unlversité Antilles-Cuyane
Laboratoire de Géochimie Volcanologie = B,P. : 592 -
97167 - Pointe-a-Pitre CEDEX = F.W.I,

L'¢tude comparée des schémss d'¢volution de )a Basse-Terre de Guadeloupe
et de 1'Tle de Hontserrat, sur la base de critéres pétrographiques et d'ar-
guments géochronologiques, montre une similitude de l'#volution volcanolo-
algque de ces [les.

On distingue dans les deux cas, trols grands ensembles correspondant mux
arrivées successives de tT0ls wasses magmatiques majeures.

Les #évolutions se sont effectuéss globalement du Nord vers le Sud le long
d'axes de distenstion N-5

sctuelles se localisent su Sud (Soufridres scti-
s géothermiques) pour les deux Iles et le long
d'axes structursux essentiellement oriencés NE-SW et NW-SE,

" centres
druptifs

\ e de
distension

cassure oy
fracture

Localisation schimarique des trois ensenbles {1 4 }) wvolcaniques
&n Gusdaloupe (4 gauche) et Momtserrat {4 droite)

ETUDE DES SOLS LIES AU VOLCANISME ACTIP DES SOUFRIERES DE GUADELOUPE ET
DE HONTSERRAT

JEREMIE, J.-J., PASCALINE, H. et CIMEGOTTO, D. - Université des Antilles-
Guyane - Laboratoirs de Géochimie Volcanologqie - B.P. : 592 -
#7167 - Pointe-d-Pitra CEDEX - P.W.1.

La comparaison des weols dtudiés sur las

la Soufridre de Guadeloups et de 1a Soufriére de Galway's & Montsaerrat,

appateils volcaniques de
a4 wontrd que sous climat tropical et sur matériel andésitique peuvent se
rencontrer des sols présentant des stades d'dvolution trda différemts.
Les sols observds & la Guadeloups sur des matérisux jeines, sont des ando-
sols différenciés riches en substances smorphes {allophanes), alors qu'd
Montaerrat se rencontrent plutdt des sols peu évolués sans présence de
substances amorphes et des sols bruns entrophes tropicaux sur des maté-
risux anciens,

Ces différences psuvent s'expliquer par 1

- uwne pluviométrie plus fmportante 4 la Cuadeloupe qu'd Montserrat,

- la plus grande perméabilitd des matdrisux volcaniques de la Guadeloups,

= une vitesss ot uns intensitéd d'évolution plus importante en Guadeloupe
qu‘s Montserrat, du fair de ls présence & la Soufridre de Guadeloupe de
produits aysnt favorisé la séquesce dvolutive andosolique. tels que les
candres, les lapplli et les ponces trds perméables, les matériasux argileux
hydrothersaux hérités, les solutions acides riches an catlons, en silice
et an alusinium.
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LITHOLOGIES AND STRATIGRAPHY OF THE PERALVILLO FORMATION
IN THE CERRO DE MAIMON AREA, CENTRAL DOMINICAN REPUBLIC

JIMENEZ, ., Falconbridge Dominicana C por A., Dominican Republic
LEWIS, |.F., The George Washington University, D.C., US.A.

Preliminary information has been obtained from field observations and drill
cores in the Cerro de Maimon area on the Peralvillo Formation which
extends as a 0.5 to 2 km wide belt between the El Caribe seperlinized peridotite
and the Maimon (schist) Formation to the north, within the Median Bell of
the Cordillera Central. The base above the peridotile consists of mafic
volcanic rocks intruded by mafic intrusive bodies of variable grain size. This
mafic sequence ls presumably equivalent to that seen a1 Sabana Potrero to the
east and is overlain by about 200 m of fine mafic tuifs grading into cherty
luffaceous sedimentary rocks. The sedimentary sequence dips at about 45° to
the south and is overlain by mafic volcanic rocks consisting mainly of
volcanidastic tuffs and breccias but Including flows of amygdaloidal basalt,
Drill cores through the upper part of the section below the Maimon contact
intersect brecclated recrystallized limestones with carbonaceous horizons and
graded felspar-quariz-lithic sandstones and siltsiones of definite sedimentary
origin. Felsic volcanic rocks {dacites) also occur in the upper part of the
section interspersed with the mafic volcaniclastics.

The relationship between the limestones and other calcareous units in the
drill cores and the Los Banitos limestone of apparent Early Eocene age
mapped by Bowin (1966) has yet to be determined. The contact with the
Maimon schists is faulted, and is characterized in drill cores by a5- 10 m
thick gauge zone of predominantly sheared chloritized rock.

CRETACEOUS RUDISTID PALEOBIOGECGRAPHY OF THE CARIBBEAN
PROVINCE

JOHNSON, C.C., and KAUFFMAN, E.Q., Department of Geclogy, Univarsity
ot Puerto Rico, Mayaguez, PR 00708, and Department of Gecloglical
Sclences, CB-250, University of Colorado, Boulder, CO 80309, U.S.A.

Late Jurassic-Early Cretaceous opening of tha Caribbean Basin produced
a new western arm of the Tropical Tethyan Sea which ultimately
connected to the Pacific Ocean to form a clrcum-equatorial Tropical
seaway. Climate models suggest that during sustatic highstand and
global warming periods, with elavated atmospheric €02, the Tropics wers
possibly divided Into thres climate/palecbiographic zones; a central zone
of higher than normal temperature and salinity termed “Supertethys-,
flanked by northern and southern Tethyan tones similar to the modern
Tropics. The deveiocpment and disappearance of “Supertethys” stronply
Influenced palecblogeographic svolution of Caribbsan rese! ecosystems.
Late Jurassic and ear|isst Cretaceous coral-algal dominated resfs and
assoclated communities were primarily composed of Europsan lineages, so
were the rudistid bivalves that moved into reef niches during the
Barremlan-Aptian. Lack of Lower Cretaceous provinciallsm among
Caribbean reefs reflected relatively short planktotrophic larval arfft
distances across the spreading Atlantic ocean. Basginning in the Alblan
and extending throughout the Maastrichtian, Atlantic spreading excasded
larval drifi distances for many coral and rudistid linsages, Initiating
Caribbean provinclalism, Percentages of endemic taxa expanded from
subprovincial grade during the middle Cretacecus to provincial grade
during the late Cretacecus. Diversity, sndemism and the distinctness of
Caribbean palecbiogsographic subdivisions diminiahed during Turonlan
through Santonian time as a resull of volcanism. Campanian through
Maastrichtian radliation of rudistids gave rise to significant sndemism,
aspecially In central to southern Mexico, Jamalca, Cubs and the Greater
Antliles, reflecting continued opening of the Carlbbean and reiative
Isclation of northern and possibly southern Tethyan margins. Rudiatid
reef ecosystems collapsad near the Middie-Lats Maastrichtian boundary,
&t a peak In their evolutionary and paleobiogeographic radiation. Repid
cooling and collapse of the “Supertethyan” zone are proposed causes.



TITLE: PETROLEUM GEOLOGY OF THE WOODBOURNC OIL FIELDS

JOHNSON, M.R.K., snd PAYNE, P.L.B., Barbados Nalionsl 01l
Company Limited, Woodbourne, SL. Philip, Barbados.

The Woodbourne 0ilfield consists of two distincls aress of production-
Central Woodbourne and West Woodbourne. The two fields are divided by
a8 minimum of six over thrust fault segmenls striking nort-east south-
west 8s seen in the surface exposures of the Scollend District,

0il and Ces Production is from Eocene and Miocenc sand stones of the
Scotland formation. These reservoirs are heavily interbedded with
shale in upward coarsening turbiditic sequences that lorm compliceted
multi-jevel hydrocarbon accumulutlions. MHuge variations in thackness,
sand body orientation and geometry, reservoir quality and hydrocerbon
type are altributed to the complicsted deposilional and structural
history of the Scotland formation within the Barbados accretionary
prism.

The most productive sandstone body [Basal Scotlend Series| is
postulated as & multistege channel deposit near the distal portion of
a submarine fan that hos been preserved and rests unconformubly on &
peiagic shale sequence. A deposilional model allowing progressive
overlap of distal, intermediate and prowimal slope sedimenls within
one verlical sequence, explains vertical varinlion and mony hydro-
dynamically separeled oil and gas reservoife, where performance trends
and Teservoir continuity are different !
between the three mpin reservoir groups:
The Basel Scotlends, Upper Scotlands and
Intermediate Unit,

Highly productive wells within the main
channel correlate with low sand/shale
ratios and structuelly high positions.
Conversely, marginal producers show poor
reservolr communication and quality
coupled with a low structurel position,
Crosa folding 18 seen at Lhe main
structural element in influencing
entrapment .

GEOLOGICAL EVOLUTION OF THE OLIGOCENE-MIOCENE BLUFF
FORMATION, GRAND CAYMAN

JONES, B., HUNTER, !. G., and NG, K. C. Depariment of Gaclogy, University of
Alberia, Edmonton, Alberta, Canada, T6G 2E3.

The core of Grand Cayman, ke the other Cayman Islands, Is formed of
dolostone which belongs to the Biuft Formation. On Grand Cayman a major
disconformity divides it into the lower Cayman Member and the upper Pedro
Castle Member.

The Cayman Member Is formed of hard, massive, white, microcrystalline
dolostane thai conlains abundant massive and branching corals, bivalves,
gastropods, foraminilera, and red algae. This member has high porosity

because af (1} leaching of tossils that originally had aragonitic skeletons and (2)

dissolution of bedrock associated wilh karst development. Many of the fossil

molds and cavas have been parlly or totally filled wilh caymanile (red, while and

black), fossililerous grainstone, terra rossa, and/or flowstone.

The disconformity separating the Cayman and Pedro Castle members is a
distinct planar surface that was bored by sponges, worms, and bivalves and
locally encrusted by red algae. Sedimentological and diagenelic evidence
suggesis that the Cayman Member was subaerially exposed and subjected to
karst developmaent prior to deposition of the Pedro Castle Member. Corals in
1he upper parl of the Cayman Member suggesl 1hal it is of lale Ohgocene age
wheraeas those In the Pedro Castle Member suggest a middle Miocene age.

The Pedro Castle Member is formed of relatively soft cream to white coloured
dolostones that are characterized by abundant foraminilera, rhodaliles, and
free-living corals. Although porosily is high because of leaching of the corals
there Is no evidence of dissolulion associated with karst development, Only
small amounis of whita caymanite are prasent in & few of the coral moids.
Although terra rossa occurs in soma cavities no fossililerous grainstone or
flowsiona has been found.

Petrographic and geochemical evidence suggests thal the original limesiones
of tha Blutf Formation underweni only one phase of pervasive dolomitization.

8757 865y isotope rafios suggest that the dolomitization occurred approximataly

2 million years ago.
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DISPERSION OF CRETACEOUS TO RECENT VOLCANIC TERRANES IN THE
HORTHEAST CARIBBEXN
JOYCE, J., Department of Geolegy, University of Puerte
Rlco, Mayaguez, Puerto Rlico 00709-5000

volcanic rocks of the northeastern Caribbean are divided
into 6 volcano-stratigraphic groups. The volcanlc roeck
groups are defined as follows: the Basal Group, Late
Jurassic-Early Cretacecus oceanic and island arc rocks; Arc
1 Group, middle Cretacecus island arc rocks; Arc 2 Group,
Late Cretaceous-Early Tertiary 4island arc rocks; Arc 3
Group, middle Eocene-early Miocene island arc rocks; Arc 4
Group, Pliocene-Quaternary island arc rocks; Carlibbean
Group, Cretaceous-Tertiary oceanic lgneous and sedin\gntary
rocks. The distribution of these rock groups within and
between islands allows for terrane distinction and
rsconstruction. The terrans reconstruction suggests that
Puerto Rico lay south of Hispaniocla and that the northern
Lesser Antilles lay south of Virgin Islands in the late
Eocene, Dispersion of the arc terranes occurred first
petween Hispaniola and Puertoc Rico. Some 300-400km of
strike sllp translation occurred between these two lslands
in the late Bocene-early Cligocene. strike slip motlon of
100-150km between the Virgin Islands and the Lesser Antilles
occurred during middle Olligocene-middle Miocene. Since
middle Miocene about 300km of translation carried northern
Hispaniola from north of Puerto Rico and the Virgin Islands
to its present location. The present model of terrane
dispersion is generally consistant with spreading rates in
the Cayman.Trough and the location of Tertiary basins in the
northeast Caribbean.

Structural Geology of the West End of St. Croix, U.S.V.I.

Joyce, James, Dept. of Geology, University of Puerto Rico,
Mayaguez, Puertc Rlico, and Speed, R.C., Dept. of Geologclal
zgég?c‘el. Northwestern University, Evanston, Illinois

Analysis of the structural features in late Cretaceocus
interbedded volcaniclastic sandstones and mudstones on the
west end of St. Croix, U.S.V.I., indicates that the initial
phase of tectonlc actlvity produced major and minor folds.
Such folds are folded about axes which plunge moderately
NE-E. Minor fold axial planes and axial plane cleavage
strike N50W on the average and dip moderately to the SW.
The cleavage varies up to 30* from the average Btrike,
however, within domains only a few feet in slze. Several
observations suggest that initial folding began before
lithification. Mud appears to have flowed during foldlng
producing mud *“phacoliths® near hinges of larger minor
folds., Wackes and sands also show signs of some flow
during foldlng. Arenite beds intrude under lying mudstones
by rounded load casts. The load casts are commonly
elongate and define lineations on the base of arenite beds.
Load cast linations parallel fold axes of the initial phase
of folding, suggesting that loading and folding were
contemporanecus. This phase of deformation is correlated
with Speed's (1974) east end-tectonic phase 2, which
produced open to tight, mainly asymmetric, minor and major
folds of bedding possessing axlal plane cleavage.
Later-phase tectonic activity produced kinks of bedding and
cleavage, chevron folds of bedding and cleavage, and faults
with assorted offsets. Ho evidence of flow during this
later phase folding was cbsarved. Kinks are simllar in
orientation to some faults, and some kinks and chevron
folds dle cut into faults. Some later phase folds and
faults may have been produced by the same kinmatic event.
Average axial plane cleavage attitude is constant over all
areas observed indicating no later folding on scales
greater than outcrop in size. Many faults strike ENE-WNW
with leftr Jlateral offaets. Perhaps they are part of the
distributed shear related to the Caribbean-North American
plate boundary. The present analysis contradicts Whetten's
11966) structural interpretation of the west end of St.
Croix wherein E-W axlal plane folds have been cross folded
by folds with N-S axlal planes,




ECOLOGICAL EVOLUTION OF CRETACEOUS CARIBBEAN REEFS

KAUFFMAN, E.G., and JOHNSON, C.C., Department of Gaologlcal Sciences,
CB-250, Universitly of Colorado, Boulder, CO 080309, U.5.A., Department of
Geology, University of Puerto Rico, Mayaguer, PR 00708

During the Cretaceous, Caribbean reefs/frameworks underwent a
dramatic evolution In size, distribution, and ecologic composltion.
Lower Cretacecus bioherms and biostromes were dominated by low
diversity coral-algal communities; rudistid blvalves occupied iagoonal and
inner platform environments as thin lenticular blostromes of recumbent
Requianiidae, Caprotinidae and sarly Caprinidae In paucispecific
communities without persistent succession. Middle Cretacecus rudistids
rapidly replaced corai-aigal communitisa In prime reef habitats
throughout -the central Carlbbean Tethys. Radiclitidse and Caprinidac
dominated loosely-constructed frameworks, shelf margin bafflestone
banks, and densely-packed Inner platform bicherms with simple two to
four stage succeasions, In northern Tethyan habitats, coral-algnl
dominated communities persisted In sarly reel development but were
succesded by caprinid/requlsnlid-dominated communities in lattar stages.
These reglonal differences in succession suggest both broad scals
competitive displacement of corals by evoiutionarlly convergent
rudistids, and anvironmental stress gradients connected with smargence
of “Supertsthys™ (higher temperaturs and salinity than In normal
Tropical settings} favoring more eurythermal rudistid bivalves over
coral-algal community elements. Upper Cretaceous piatform
reefs/framaworks throughout Tethys wers strongly dominated by
rudistids in all biofacles, corals diversified in secondary habitats,
Complex lateral and vertical scological successions characterized Upper
Crelacecus frameworks, Primitive recumbent Caprinidas formed pionper
communities, amall erect to recumbent Radiclitidas formed sarly successor
communities, and erect, densaly packed (pseudocolonial) Radiolitidas and
Hippuritidss formed climax communities In shelf margin and platform
reefs. Speclally adapted rudistids dominated small biostromal, bichermal,
and bafflestone frameworks as these blvalvas axtensively niche-
partitioned latast Cretaceous carbonate and slliclciastic platiorms. Epi-
and endobionl microcommunities on rudistid framework bullders
gradually incrsased In numbers, diversity and Isvels of microsuccession
through the Cretacecus, Intra- and end-Cretacsous extinctions of

rudl dacl d the gic structure of platform reef/framework
communities at peaks in their evolution and may have been reiatad to
the breakup and disappearance of the “Supertethyan™ zone assoclated
with global cooling.

Small

COMPOSITE ASSEMBLAGE BIOSTRATIGRAPHY OF THE CARIBBEAN PROVINCE

KAUFFMAN, E.G., JOHNBON, C.C., and SOHL, N.F., Department of Geologlcal
Sclences, CB-250, University of Colorado, Bouldar, CO 80309, 4.6 0,
:Ipmu:; of G;n::ny. Univaraity of Puerto Rico, Mayaguez, PR 00708,
eon y an ratigraphy Branch, U.8. Geological r N i
Canter, Reston, VA, U.B.A, o Survey. Mational

Calcareous and eiliceous microplankton, ammonites and Inocaramid
bivalves (in sliiciciastic facies), rudistid bivaives, schincids, nerinsid
;?%ﬁnﬂm}, '?:-u:pod-. and larger foraminifera (In carbonate

L] acies Ve bean ussd lo construct independent toms
blozonation and correlation In the Tropical Caribbsan val.n);z (T-t:fys).
Thess systems have been limited In resolution by apleodic preservation
of fnnpman! taxa, incomplets systematic studies, temporal and spatial
mixing of distinct siliciciastic and carbonate blofacies resulting In a lack
of stratigraphic continuity of lineages, and whers |insages ara wall
known, by the maximum evolutionary rate of componsnt taxa, A new
Cretaceous bicetratigraphy for the Caribbean Province has been
am:'llrumg by : ('1) more detalled taxonomic studles of certaln common
molluscan Act itidaa, Inacer . Hlppuritacsa, tinid:
and Ostreldae), ylelding greater retinement of lp.a‘:: rangss; 7;): "
revised blostratigraphic zonations among planktonic foraminifera,
nannoplankton, radiclarians and dinofiagellates originally propossd
during the last decade; (3) Integration of all blostratigraphically useful
taxa within major facies and reglons of the Caribbean using composite
assembliage blozone methodology; and (4) integration of assemblage
blozona data from differsnt areas/facles of the Carlbbsan Province
villizing graphic correlation techniques. This has resuited In an
Increase in refinement of blozonation for tha Caribbean Cretaceous, and
more pracise correlation to the highly refined biostratigraphic systems
©f the Western Intarior and Guif Coast reglons of North America
Further refinement of Caribbean blozonations will depend upon detalled
linsage studias of new @roups of marina taxa, especially among Mollusca
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MICROPLATE TECTONICS OF THE SOUTHWESTERN CARIBBEAN
MARGIN

KELLOGG, J., Depariment of Gaological Sciences, Universily of South
Carolina, Columbia, SC 29208, USA.

Since Middle Crelaceous time, two major oceanic island arc terranes have
been accreled to the South American continental margin. Structural field
sludies and gravity and seismic relraction models suggest thal during Late
Cretaceous lime, the Waest Andean arc was obducted eastward onto (he
conlinental margin. This obduction may have been relaled 10 the eastward
movement of the Aves Ridge past the northern Andes. During Miocene tlime
the Panama arc collided with the West Andes. The Panama arc terrane is
defined by exolic Paleocene faraminiteral assemblages. Recenlly discoverad
westward verging folding and thrusting between the Western and Central
Andes may be associated with the Panama collision, Continued convergence
of the Nazca, Caribbean, and South American piales is being accomodated
by deformation of the Panama and North Andean microplates (figure). Active
folding and thrusting on the southwes! Caribbean margin and Wadati-Benioff
zones suggest slow amagmatic subduction of Caribbean crust beneath
Panama and the North Andes. Aclive tectonic strain in the southwestern

Caribbean is being monitored by the Central and South America (CASA)
satellile GPS geodelic network.

- :

The Petrogenesis of the Washlkemba Fm:
a primitive lsland-axc volcanic seguence

G.Th. Klaver®, D.J. Beets®** and Pl.Smedley#»x

*Free University PO Box 7161, 1007 MC, Amsterdam,
Netherlands
**51G0,de Boelelaan 1085, 1081 HV, Amsterdam, Netherlands

***RGD, PO Box 157, 2000 AD, Haarlem, Netherlands

The Washikemba Formation of
Coniacian) ls an over S thick submarine succession of lavas,
shallow intrusions and subaqeous pyroclastic flows
alternating with pelaglic sediments. It 18 estimated that the

Bonalre (late Alblan to

sequence was formed at a waterdepth of 3500m near the base
and 1000m near the top.
The volcanics form a bimodal suite composed of

andesites and “rhyolltes™. Based on their
the "rhyolites™ can be devided in
high-viscosity (HVR) types. All rocks have been weathered
and altered to low-temperature mineral assemblages. However
both unaltered examples of the andesites and *rhyolites" are
found.

The HVR have Hyg (Hygromagmatophlle elements) patterns
roughly simllar to those of the andesites but two to three
times higher In absolute abundances. The patterns indicate
derivation of the HVR from the andesites by fractional
crystallization of plag, cpx, apatite and magnetite, The LVR
have Hyg elemental patterns scarcely higher than those of
the andesites. Unaltered LVR samples Indicate an criginal
5102 concentration of about 65 wt % for the LVR. Hyg
elemental abundances for the altered and unaltered LVR
samples are similar. This rules out derivation of the LVR
from the andesites by fractional crystallization of plag,
Cpx, apatite and magnetite. The parental magmals) of the LVR
should have very low Hyg elemental abundances. Basalts with
low Hyg elemental abundances indicative for such magmas, do
occur in the Washlkemba Fm but are Very scarce,

fleld occurrences
low-viscoslty (LVR) and



DEPOSITIONAL HISTORY AND GEOCHEMISTRY OF THE
MID-CRETACEQUS OCEANIC PLATEAUS

G.Th, Klaver' and PI Schmediey?

(Geomarine Center, Free University PO Box 7161. 1007 MC,
Amsterdam, 2 S.1.G.O. de Boelelaan 1085, 1081 HV Amsierdam,
Neatherlands.

The Mid- 1o Late Ci lc plal in the Western Pacllic,
Indian Ocean and Caribbean reprasent a major and gnigmatic process ol
farmation of oceanic crust. Cceanic plateaus dilfer from normal
oceanic crust in lerms of thelr thickness, extent of fows and

hemistry, Delailed igraphy of now on land exposed equivalants
(|ho Curacac and Aruba lava formatlons) of the oceanic plateaus are
hera di sed. Both for I consist entirely ol basaltic flows,
hyaloclaslites and shallow-seated sills. Piling up of the basallic
sequences occurred during a shon timespan. The basal part of the
Curacao lava fromation (>5000 m thick) was formad al a waterdepih
of tboul 5 km and lhe presence ol lapilli tulfs, well sorled
and a pal | in the Aruba lava formation (:SODOm
lhidt) Indi subaerial volcanism, Trace el char i of
the Curacao and Aruba lava brmlllonl rasamble N-type MORB without
the Nb, Ta, and LREE relative 1o chondrites. Nd and Sr syslematics
Indk:mn !hal Ihnn basa have oceanic island affinities wilh
istica similar to the Easier and Galapagos
Island hoi:pols. Both formations are similar In trace elements and
Isolope ralios as the majority of the Western Pacific and Caribbean
oceanic plateaus.
The narrow range In trace element composition and lsolope syslemalics
of all these oceanic plateaus indicate an episcde of Increased global
volcanism In Mid to Late Crelaceous limes

Nd-1sotopes of suthlgenic sediments as tracers for the
Plate-Tectanic reconstructlon of the Carlbbean -Plate

G.Th. Klaver, J. Smit and C,J. Beets
Free Unlversity PO Box 7161, 1007 MC, Amsterdam, Netherlands

All recent Plate-Tectonic reconstuctlions for the
Caribbean assume that the Caribbean Plate did not form In
the present gap between North and South America but rather
is a detached part of the Farallon Plate

One way to support this fundamental assumptlon 1s to
look at the Nd 1sotopes of authlgenlc sediments (Cherts,
limestones and flsh bones}. Recent work has shown that N4
isotopic ratlos of authlgenic sediments from the Paclflc and
Atlantic are dlfferent., This difference in N4 lsotopes
started at the opening of the Atlantlc. It ls therefore
proposed to measure the Nd 1sotoplc compositlion of
authigenlic sediments 1in & number of time slices to see the
change trom Paciflc towards Atlantic (or speciflc Carlbbean)
values, Moreover do the changes in Nd lsotopes correspond
with major changes in the Plate Tectonlic conflguration of
the Caribbean Plate?

A Paclflc orlgin for the Caribbean Plate has alsco
Important consequences for the Cretaceous Tertlary Boundary
(KTB). Because of the continuous subductlon of the Paclfic
Plate under the N/3 American Continent, 1ittle is known
about the KTB In the Eastern Paclfic. The Caribbean Plate la
possibly the only way to obtain lIntormation about, for
instance, fluxes and integrated amount of Ilridiuvm ,
distributlon of shocked minerals and K/T spherules, and
eventual amount and (luxes of volcanic material in the
Eastern Paciflc.

To achlieve the above objectlves we propose to drlll a
complete section {double HPC/XCB/RCB) through the
sedimentary cover, possibly in a number of short overlapping
holes Ln the Venezuelan and/or Colombian basins above B".
Basement drillling in these sites can further be used to
tdentlfy the age and nature of the B™ basaltlic basement.
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REVIEW OF THE UPPER CRETACEQUS ORBITOID LARGER FORAMINIFERA
FROM JAMAICA, W.|.

KRIJNEN, J.P., Geological Survey ol New South Wales, P.Q. Box H5288, Sydney, NSW
20001, Australia

Larger loraminliera are known from most ol the Cratacecus inliers in Jamaica. In the
western Cretaceous Grlln lllam‘l and Grange Inliers, the Bamellla Limestona Is
by ol Pseudorbiloides wechmannl. The smatl
Green Island Intier Is the Iypt locality of P. tr bul in addilk
& form regarded lo belong to an evolutionary lineage diverged
from the Psaudorbiloides-lineage. The revised age of the unil is Late Middie Campanlan
on tha basis ol nannoplankion.

In the Sunderland lnllnr. the shales ol the Sunderand F L]
horizon whlch the Y Illl B ilas chubhi. The
overlying S 1] ol i dentitied as P.
uechmanal, Rich wwlulbﬂl nrmmmmmm have been described from
beds both undertyi ying Ihe Stapalion L Based on nar is tiom
the Sunderland mil-r B. :&u.nhl is now ngaroou as ol approximalely Middle Early
Campanian age (Nannofossil zone 19a), P. echmann] ol Lale Miodle Campanian age
(Nannofossil Zone 2!b-2ic), while R.peclinalus may range from Lawe Midgdle
Campanlan to possibly Early Late Campanlan (Nannofossil Zone 21b-22a).

ln I.hl c.ﬂllll lnlm I'I'|II1I mnrr,' clays and rubbly imesiones characterized by

ising Qubiloides.
l’.l.l.l.ﬁhl.l].lnl. lnd minor Ml.umhll Pralirnlnlrf resulls of slalislical studies on 1he
reveal that the forms are identical 10 Y.
cuhensis PALMEH The laquancn I8 succeeded by hard brown limesione with
predominantly Sulcoparculing and Chubbing ceidenasansis. Throughout the seclions the

rudists Titanosarcoliles, Anli ina Chiapasella and Blradiolites Jamaicensis are
common. The age of |I'n sequence Is now considered 10 range from possibly Late
c ian o Early M

Two limesione horizons in the Blus Mountain Inlier confaln larger foraminifer
assemblages which are direclly correlaiable with the Barreitia Limesions unil {or
Stapleion Limesione) lrom the Green isiand-, Grange- and Sunderland inliars, and wilh
the Titanosarcoliles horlzons from 1ha Central Inlier. The oldesi walt Is the Back Rio
Grande U which Is. by an abundance of uechmanni
and Sulcoperculing. The fauna occurs in & soft tutlaceous horizon al the very lop ol 7 m
thick sequance ol reef-rubbly beds with Barrellia monillfers. P. tachmanni from the
Back Rio Grande shows an evolutionary siage of the juvenarium ideniical 1o that in lorms.
of Green Island. and & similar Late Miodle Campanian age Is suggesied. The Rio Grande
Limaes'one is an approximately BD m fhick calcarenilic lo rubbly bioclaslic limesions
unit in which spectacular reels of Distatenella mooratownensls, vailous species ol
Iunnmr_nnm;; and llulolllbds occur ln specilic beds In the succession. Larger

foramini Sulcoperculine. Orbiloldes,
LAH.D.DAI!.I.I:I.B. mnnmm and 1o Iessol ollem Pseudorbilides. tn all the occuriences

Is regarded 10 be represented by lis spacies P. pullanf . which may point
0 & Maastrichtian age of the Rio Grande Umesione.

THE SEDIMENTOLOGY AND PATROLOGY OF THE HERRERA SANDSTONES
OF TRINIDAD W.I,

H.B. Kuarsingh Ph,D, (Lond),,
TRINIDAD AND TOBAGO OIL CO. Pointe-a- Pierre, TRINIDAD, W.I..

Sedimentological and petrologicael examination of the
Herrera sandstones of Trinidad show that these sand bodies
were deposited from turbidity currents and are thus
turbidites. They were sourced from the North or North West
and occur as a series of small turbidite fans (a few
kilometers in diameter) trending South West to North East.

The rocks are mostly lith-amrenite with occasional
quartz-arenite, The principal constituents are quatz, chert,
lithic fragments and calcite, The principal accessories are
feldsspars and glauconite, The rocks are minerogically
immature, Porosity ranges from 0% to 20%., Clasticity index
ranges from 0,1 mm to 1,2 mm, Generally the rocks are grain
supported, matrix support being very rare,

The rocks have a complex diagenetic history with at
least four phases of mineral growth or alteration, There
were at least two invasive fluild phases, an earlier acidic
phuse which led to quartz growth and a later basic phase
which led to calclite growth and porosity occulation.



The 199 Fault, the Mona Camyon Or sben, and tha Neotectonics of Lhe Puerto Rico Trench
COAL IN THE CARIBBEAN REGION

LANDIS, E.R., and WEAVER, J.N., 11.S. Gealngical Survey, Denver, £0 LARUE, D.K., Depar iment of Geology. R.U.M., Mayaguaz, PR 00708
80225; and CARTER, M.D,, and WOOD, G.H., Jr., 11.5. Geoloaical Survev,
Reston, VA 22092 The South Semana Bay and Septanlr fonal fault Zones of nar ther n Hispan|ols can b tr sced
Coals have been known in the Carihhean Reglon since 1850, or earlier, oftshor to tha sest whera Lhey are cotncident with (ha Puar Lo Rico scar p. The Pusr to Rico scw p
and attempts at recovery and utilization hegan shortly thereafter. Only exiends 1o 1he east, bending around the norttwes!- Lrending Main Ridge of 1he Puar 1o Ricn Irench
in Colombfa and Venezuela has coal ever heen an fmportant part of the erea. 1he Samana/Septentr ional faull zone snd Hs extension as the Puerlo Rico scar p Is here
nation's energy program. In most of the other nations of the reqlon, .
the indigenous coal has never been mined to any extent., With increased named the 197 foult, becousa of s Talltudinal position. The feull was pravlously recognized ss ne
energy demand, the traditfonal energy sources such as firewood and wond thal sapar sles & blusschist Larrang from oo arc Ler rsne. Mollon on the faull zore |s problemat ic
Ch"m“r ha;e ?Pe" replaced, i"rn-rt- hy W:grted pﬂ]tm’;u" rroducts. most wor kers 1n nor ther n Hispaniola Insist thal the fault ts left-laleral However , 1ha 1um
At t d rces of ane . Id coal an eat, dosrrye
consideration and fnvestigation. e ST e P Canvon, 8 Plio-Plelstoosne greben, crosses the 197 faull, vet Is only ver Lically offsal, not

An extensive literature search provided data for more than 235 Taleratly, indicating only down-to-the- nor th motion on th fault. Inter estingly, the Mona Canyon
LocTUonsNuhirercot;l 1511&"0:1'\ or Fepﬂ:tt’d tzhoccu; 1:ht';; C::W;?::] .y graben changes direction scross the feult, from nor th-Lrending south of the fault. to nor thwest -
egian, ost o ese locations are in northern Sou erica an
Central America (92) with the remainder (37) scattered through the trending. north of Lhe faull. GLORIA sludles of the Puerlo Rico trenct: to tha nor th of Lhe feult by
Antfllean fsland nations. Lhe U.5. Geological Survey Indicale the presence of Yinesr Tealures inlerprelad Lo represeni

The reported coal locations in the northern part of South America are Ike-slip 1 nt bl mal fall nase and 0 1te
well explored compared to the coal areas of Central America and the strlke-slip faults. 1115 passibla thal the 19° fault is presently a rr mal f
Antillean islands. This 1s indicated by the distribution of the ea51 of 1he Mona Canyon, and thal lefL-Jalaral shear 15 distr Ibulad batwaan the fall and the trench,
estimated identified-hypothetical coal resource potential of them . resuiling in the rolation of the Mona Canyon orsben wilhout apprecisble offsal. Stmilarly, 1he
region. Of the estimated total of ahout 11 mfllion tons, about . . Anon Iginath
bi1¥ion are in Colombia, Venezuela and Trinidad, about 350 mil'ion tons for thas!- Irending lous Block 10‘““‘“‘mnmwwwmsqum ¥ N
are {n Central America and less than 160 million tons 1in the Anti}las, east-west {rending fealur e, Although the 197 faull st of ttw Mons Canyon is iow 8 dominantly
It must be emhasfzed that the coal resource data in Centra)l America and toemal (sult, In the past 1L exhibited sirike- s1ip mution, o5 Indicated by the |uxtnposition of

;::1 :\'t‘;-‘ : :I";m::; ;:C::l:! ?::d::Sar:t:o:h: 3:2::?1;:r:::::::ea::;:::;mt differ enl taf ranes scr 03s Lhe Toull. The feull makes 3 releasiig bond oround Lhe Maln Ridge, ard

in those areas. The required modification of the cited estimatas awaits besires 1o Wt west of 1he Main Ridge may 1 epr esent pull- sper tor Toull- diver geance basins, and nol

detalled exploration studies. true Lrench- slope basing es was previoushy propased. Thess sludies Indicate thial 1he Puer lo Ricy
trench is & much mor 8 coinplicated festur @ Lhan pr eviously thoughil, and thst mor & nectectonic
studies are nesded 10 further resolve the evolulion of the reglon since tha Miocere

E!TENS'ONA’_ ALLOCT"DN IN THE HOHA PASSAGE SEDIMENT TRANSPORT ALONG THE BARBADOS COAST
LAWSON, D.E.*, and HUNTER, G.T.*
LARU{, D-. K., DEDL of GQO'OQY, R.U.H..Ha?agUEI, PR 00708 ‘University of Waterloo, “Hunter and Associstes, Toronto Canadas
Thl]llt\oral drift systems of the Barbados south comst and west comst are
P n “pulse” driven. Large swells and tropical st hanical od h
Active normal faulls are wldesp;]ead in the Mona ai;aeg:a:lse?:e root aysten and aren rovenen e 'L.,L.Ic:ﬁ; :::d:: ::.}y.:;“:n::
from an abundance of seismic reflection re‘;:?fd?toah : Shorellne-refracted storm wswell transports these sediments iInto the
1 assage. Normal faulls have arcuate nearshore zone. Major wand Influxes are cyclical with perlod r
(Puerto Rican) part o ‘hep gl ‘s of k and rotation decade or more. On  the weat coast, south-westerly au:]; 'up:ole:
shapes with scarp 19"@‘-“5;‘0 to 1050 ";51 1 r?t_h Lest northern awell “pulses” of littora)l drift. On the south coast, littoral
accompanies geformation in most cases. Faultsw greale and nearshore drift ls generally to the west but local beach 1
displacement are along the Desecheo Escarpment, and the southern raversals occur. N
' 1 Very angular, clear quartzx found within the fine sand fraction of
part of the Mona Canyon. Displacement seems Lo be consistently the east coast carbonate sands serves as @ unique tracer indlcating
north-south. Maximum vertical and horizontal of fsets are several coastal counter-clockwiss sediment transport. Transport occurs from the
1denced easl coast naround the northern tlp of the fsland with gradual southerly
¥ms. Age of faulting Is probably Pltocene Lo Now, as ev fall off {n abundance downdrift along the west coast.
mersibles, The Size annlysls characteristice reinforce the southerly west coast
from oredge haul data and informaton n;om subl Duerto RICo transport interpretation end are suggestive of pulses Along ::I!
zone of normal faulting can be traced ea,tward.]onéo el %TC:‘Q » southwest comst, relict southeasterly transport paths mre {ndicated.
A ] »ima once. Along the southeast cosst, opposing southwesterly tra t path
where it extends from 9031(1" a tOlaDDrr]O :i Y ncertain, owin iaplled. . ewle nepart paihs are
extension of the normal fau |l ZUTM?rl & \;esl S ul tend \ 1hogr The beach cells slong the west cosst are supplied from northerly
| may include 'uma basin, or extend sou littoral drift and from sediments released from local ¢ and backsh
lo |:11ted da:a’ t;Ut ienf)ased on balanced cross-section eroaton. Sediment transport ls partially loca]l-:;.-I:::n :beu :n:l:::
the Yuma basin. | propose, scale systems by fringe reefs al the headlands which act as groynes and
constructions, that the normal faults e above a decollement at Influence the energy distribution within the cell and resultant sedlment
1 hthon, tranaport. Degradation of the coral population has a)lowed grester wave
approximately 6 kms gepth, de“mng an extenstonal aliochthon energy to encroach on the shoreline. Erosional products from the reefs
Tnis extensional allocthon Loes Into the Muertos Trough. The and from the beaches are taken of fshore by cellular circulation and are
) xplain some of the . easily resuspended from of fshore by stors swells,
presence of this extensional allochthon helps & p‘__a Greater Sand influxes from Cobbler's Resf in the 1970's contributed
tectonic, selsmic and geologic diversity of the eastern Greatel significantly to accretion mlong the south coast with westerly sediment
Antilles. Another extenslonal allochthons) may be present snyth transport trapped by artificisl structures (e.g. Comst Ouard Statlon;
- R In the Whiting basi Milton - over 10,000 =* of sand trapped behind breskwater during 1972).
of eastern Puerto Rico, In the Whiting basin Sedlment transport calculations based on 1983/B4 fleld measurements

ylelded grosa transport rates of the order of 12,700 n* per year for the
west cosst with a net southerly trensport of approximately 7,400 ",
Dominant sediment transport from the north appears to terminate at the
Prospect Bulge after which southerly systems may be dominant Along the
#0uth cosst an anomalous dominance of easterly transport (71,000 »®/yr)
over westerly (33,000 m*/yr) wos noted
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EROSION OF THE BARBADOS COAST

LAWSON, D.E.*, HUNTER, G.T.®,
"Unjversity of Waterloo,
*Memorial University

and HOOPER, R.*
®Hunter and Assaclates , Toronto

Prior to settlesent, the Barbados south and west coasts were accretional
The fringing reefs and wses grass syste ihe Manchlineel and mangrove
association backshore-vegetation formed a shoreline systes that sdivanced
seaward at rates of 1-10 ® per century LInterrupted only by occaslonal
severe tropical storms. The beaches were very narrow, nearly contlnuous,
with backashore vegetatlon growing almost to water's edge.

Since mettlement, headlands on the west coast have experienced
erosion varying from 13 to 110 » with 40-50 » belng common over the past
thi centuries (as measured by the seswsard extent of beach rock and by
the widih of reef flats). Increasling exposure of beach rock (23% linear
increass vlong the westcomat and 177% along the south coast from 1962-83)
is strong evidence of beach retreat. Greatesl recessions appear to have
been associated with hurricanes prevalent durlng the late seventeenth 1o
warly ninteenth century. Erosion has been renewed again during the past
few decades. These two periods of eroslon are evidenced by older and
younger beach rock at Freshwater Bay hsadlands and also by en Interveaing
period of secondary coral succession on the fringe reefls. Shorelline
arcslon "rates™ over the past three centuries on the west coast are
estimated at 13 » per century with local headland rates varying from 3 to
33 = per century. Headland eroslon appears to occur |In “pulses”
colncldent with periodic Intense tropical storms followed by accretional
recovery cycles. Greatest recesslon has been observed at the headlands
of Fort Denmark, Folkstone, and Freshwater Bay. Al many locations the
backshore has been “fixed”, anchored by revetments and beach structures.
As & result, the beaches are rapldly thinning downdrift and are
frequently interrupted by eroding foreshores depleted of sanda. This
discontinuity is a relatively recent phenomenon. Partial resoval of besch
structures (eg. Golden Palms, Barbados Beach Villagel has resulted in
marked rejuvenation of the downdrift beaches.

The south coast has been mainly erosional during the post-
mettl nt period. Hurricanes have caused conslderable damsge resulting
in eatensive modiflcations of the shoreline pecially at Dover Point
where s coastal roadway has been Jlost and tombolos and eabayments
appeared and disappeared. Hurrlcane Janet (1953) made much sediment
avallable for south cosst littoral drift during the past twe decedes. Sea
walls and groynes were installed on the south coast throughout this
cantury. The resultant, structurally-trapped artificial beaches do not
offer the degres of tropical storm protection provided by natwdal coral
reaf-protected and vegetated shorelines. Beach erosion continues In
those areas not protected by s ard structures of nature.

Beach profile measurements (1983-84) Lndicate values of recession
and aweep tone widthe far in excess of Lhe previous post-settlesent rates
of beach recessions.

DID THE GREATER ANTILLES ISLAND ARC REVERSE SUBDUCTION POJARITY IN LATE
CRETACEOUS TIHE?

LEBRON, H.C., and PERFIT, M.R., Department of Geology, University
of Florida, Galneavills,K FL 32611

Ssveral previous workers have postulatsd a reversal of subductien
polarity or "flipping® of the Intraoceanic Greater Antilles lsland arc
in Late Cretacecus time, This reversal in subduction polarity from
northeast-dipping to southwesc-dipping is sttributed to sttempted
subduction of the buoyant oceanic plateau crust, which now outcrops in
Cuba, Hispaniola and Pusrto Rlco beneath the southern Greater Antilles
arc. Subsequently, southwestward subduction of ocsanic erust of the
Aclantic Ocean led to ths Eocens collision batween tha Bahama Platform
#nd the Greater Antlilles arc and sudden Eocene cessatlion of arc
activicy,

Dats ussd by previous workera te support a Late Cretaceous reversal in
subduccion pelarity include: 1) the present geographlc discribution of
presussd paired wetamorphle balts; 2) compilation of malnly X-Ar
radiometric ages from which temporal clusters of ages are sssumed to
represent major metamorphic svents resulting from colllsion and
subduction reversal; and 3) the age, history and composition of arc
volcaniss in the Greater Antilles.

In order to address the subductlon polarity question, we have studied
the age, history and composition of Late Cretaceous ¢ rocks in the
liecle formed Cordillsra Oriental of sastern Hispaniola. Our studiaes
and those of Bourdon (1985) have shown that the oldest are rocks
(Guasirs Basalts) are prs-Apclan in sge and consist malnly of maflc
tholelitic volcanic rocks cypicel of the Primicive Island Arc (P1A) rock
suice. Thase rocks wers uplifted and ercded in pre-Aptian time and are
unconforsably overlain by 200-300 m of shallow-marins limestons. This
limsstons 1a overlain by post-Aptlian to Maestrichtisn intermedists Lo
felsic pyroclastic rocks with calc-alkaline affinicies (Loma La Vega
Velcanies).

Compilation of results by previous workers In Puerto Rico, Cubs, and
other arsas of Hispaniola Indicate a slmllar Late Cretaceous arc hilstory
punctuated In Aptlan-Alblan time by uplift and deposition of
shallow.marine limestone. We Interpret the regional change In
types from PIA and CA as reflacting a reversal in subductlon polarity
from northeast-dipping to scuthwest-dipping. Compositional variation
may result from Aptian-Alblan reorganization of the arc mantle and the
typs of sadiment subducted (Atlsncic vs. Paclfic).

5563

AN EVALUATION OF THE DEPTH OF EMPLACEMENT OF
GRANITOID PLUTONIC ROCKS IN THE EASTERN GREATER
ANTILLES

LIDIAK, Edward G., Department of Geology and Planetary
Science, University of Pittsburgh, Pitisburgh, PA 15260

Electron-microprobe analyses of magmatic hombl_enfi:s from
granitoid rocks of the San Lorenzo batholith, the Virgin lslands
batholith, the batholith on Vieques island, the Utuado pluton,
the Morovis stock, the Rio Blanco stock, and other upnamcd
intrusions in the eastern Greater Antilles have been c?ﬂled out
for the purpose of estimating the pressures at which these
intrusions were emplaced, The intrusions have cllc-a_lkn'hc
chemical effinities and consist mainly of quartz d|9r11c.
granodiorite, or quariz monzonite. The hornblendes lypnf:sl_ly
occur in association with quartz, plagioclase, K.-feldspar, biotite
(4), Fe-Ti oxides, and sphene (f).

Utilizing an empirical hornblende g'eobammeter
(Hammarswrom and Zen, 1986, American Minernloglst.l v. 'Jl._p.
1297.1313: Hollister and others, 1987, American Mineralogist,
v. 72, p. 231-239), the total Al conienls of the hornblcn'd:s
suggest that the intrusions were emplaced at low to medium
pressures which correspond to depths of less than about 10
kilometers.  Similar pressures of intrusion have been esurqne_d
from the metamorphic contact aurcoles adjacent to lhe'V:rgm
Islands and San Lorenzo batholiths. These geobarometric data
help characterize the crust in the castern Gre_uer Anm‘les and
place consirainis oR minimum crusial thickness in laie

Cretaceous and carly Tertiary time.

METALLOGENESIS OF BASE AND PRECIOUS METALS JN NORTHERN HAITI

K. LOUCA M.SC., PH.D.

LOUCA, K., U.N. Revolving Fund for Watural Resourses

Exploration, 1 United Nations Plaza, New York, NY 10017

Nor{h-rn Haiti is dominated by the Massif du Nord, a major
anticlinal structurs which represents the northwestern extsnsion
of Cordillera Central, the *"backbone® of the Hispanicla segment of
the Greater Antilles Cretaceous-Early Tertiary calc-alkaline
volcanic arc., The core ©f the Massif du Nord is made of the
widespread Loma de Cabrera batholith, partly floated by Pre-Albian
ophiolite suite rocka, black shale units and Mid-Upper Cretaceous
andesitic volcano-sedimentary series. Its periphery is marked by
a more or less continuous belt of Upper Cretaceous, intermediate
to felsic volcano-sedimentary series (La Mine Series) bordered by
the overlying Trois Riviéres flysh serles and Tertiary limestones.

A spectrum of base and precious metal deposits in the Massif
du Nord, is spatially and genetically related to two types of high-
level magmatic systems, each characterized by distinct litholegles,
alteration assemblages, mineral and geochemlcal associations. The
first system im centered on quartz diorite porphyry stocks, high-
level periplutoruc intrusions of the tonalite batholith, emplaced
in Pre-Albian formations and in the deeper zones of the Upper
Cretaceous andesltic volcanic pile. Mineral deposlts related to
this system comprise porphyry copper-bearing stocks, limestone
replacement deposits (Cu-Au-Ag skarns) copper-rich veins and
auriferous guartz veins. Examples of these deposits are Douvray and
Blendin with reserves of 200 mlllion tonnes at 0.6 %, Cu and 100
million tonnes at 0.5% Cu respectively, Mémé former undergound mine
with potential resource of 3.5 million tonnes at 2% Cu, 1.8g/t Au,
10g/t Ag and Faille B gold deposit with drill indicated reserves
of 520,000 tonnes grading 14.1g/t Au.

The second major system sits higher in the ftratiqrapl?ic
sequence and represents eplthermal polymetallic mineralization
assoclated with dacitle subvolcanic stocks hosted by the La Mine
Upper Cretaceous volcano-sedimentary series. Mineralization
exhibits volcano-tectonic fracture control and features strong Cu~
Zn-Pb-Au-Ag-baryte assoclations and enrichment in HqTAl-Ho. The
maximum gold and silver contents reported from this ty_pe of
mineralization are 48.5g/t Au and 640g/t Ag. Mineralization is
characterized by large hale of argillic alteratlion containing zones
of chalcedony silica alteration, sulphide stockworks, massive
powder-fine pyritization, barite veins, baryta—sulp!'\lde lenses and
stratabound replacements. Gold oxide deposits associated with this
type of mineralization are Morne Bossa and Grand Bois with 2
milllon at 2.2g9/t Au and 4.5 million tonnes at 1J1.0g/t Au
respectively, .



PRENEOMORPHIC DIAGENESIS OF CORALS FROM A SUBAERIALLY
EI)E(ESgE}% HOLOCENE REEF, ENRIQUILLO VALLEY, DOMINICAN

LOVE, K, and WORONOW, A, Deparimeni of Geosclences
University of Houston, Houston, TX, 77204-5503. =

Analyses of major, minor, and trace elements In corals from a subaerlally
axposed Holocene reef indicate that significant chemical changes occur prior
to the neomorphic transformation from aragonite fo calcite, Charactarization
of these chemical changes affords vital Information for 1} Interprating
diagenelic envionments from postneomorphic chemisties of ariginally
aragonitic constituents; 2) interpreling more reallstic chemical “baselines”
from petrographically pristine constituents; and 3) disceming the mechanisms
by which the preneomorphic changes proceed. In order 1o characterize the
changes, new statistical techniques specific to “closed” data (such as
geochemical data) have been used. A suite of corals consisting of thireen
difierent specles, still wholly aragonitic, was coliected from an amargent ree!
In the Enriquille Valley, Dominican Republic. Thess corals are being
compared chemically, species by spacies, 1o living corals from sevaral reels
oft the wastern coast of Puerto Rico. The Puerto Rican reefs ware selecled
because they clossly resemble the sediment-siressed conditions infarred for
1he fossll reef in the Dominican Republic. The Dominican Republic ree! was
selacted as the fossll reefl of siudy dus 1o the excellant praservation af the
corals and because the geoclogic history of the reel Is waell-documented,
allowing chemical changes 1o be related to a priori Information about
diagenstic environments, Both the prensomorphic chemical changes end
possible mechanisms will be discussed.

1:100,000 SCALE, GEOLOGIC-TECTONIC COMPILATION MAP, CROSS
SECTIONS, AND REGIONAL BTRATIGRAPHIC SYNTHESIS OF THE DOMINICAN
REPUBLIC

MANN, P, instiiute lor Geophysics, Univ. of Texas &t Ausiin, Austin, TX 78759, DRAPER,
G., Dept. of Geology, Florida Inernational Unlv., Miami, FL 33199. LEWIS, J., Depl. of
Gaeology, Georges Ww. Washington, DC 20052, LEBAON, M.C., Dept. of

., Univ. of Flonda, . FL 32611; DE ZOETEN, R., Unocal Iternananai Oil
and Gas Dwision, Los Angelss, CA 80051; HEUBECK, C., Dept. of Geology, Stanlord
Univ., Sianlord, CA 94305; and DOLAN, J.F., L.5. Geological Survey, Menio Park, CA
84025

The istand of Hispaniola is a critical area for understanding the geologic hislory of the nartharn
Canbbean: 1) the isiand lomme the second larges! landmass in the Greater Andilles and completety
straddies the 200-250 km wide, present-day North Amarica-Carbbean sirike shp plate boundary
zone; 2) rapid late Neogene upilft and deep levels of erosion exposs an earty Cretaceous-middle
Eocens inlraoceanic island arc and assoclaled near-arc basing and accretionary prisms; and 1)
younger iate Eocens-Plelsiocens strike-siip-related Dasing are shhar exposed in areas of late
Neogens uplift or are known trom recently releassd ot company selsmic data and exploralion
wells.

We have prepared a geologic-lacionic compilation map of the aastern two-thirds of 1he lsland of
Hispaniota (Dominican Republic). The map is divided ino lour sheets and Is accompaniad by Iive
regional croas sectiona and siratigraphic comelalion charts. A scale of 1:100,000 was selected in
order 10 display individusl siructural measuremanis as well as paleontoiogic sample siles. A
topographic and UTM grid base ls used 10 laciate usa of the map In 1he lield. The map displays
it aphic units (k . #lC) hng ol 1o a3 much as possid
the siraligraphic nomenciaiure of sarty workers. Dala sources jor the compilation includes over 60
published and unpublishad mapa, repons, thesas, and our own unpublished lield data.

Tha compilalion map, sections, and siraligrap ions ha the geclogic history
of the following leatures: 1) Cenozoic juxtaposition of early Crelaceous-middle Eocene
Intracceanic island arc terranes across WNW-strking, high-angle faults: 2) extent and structural
atyla ol sany Miocens-Present 1old-and-thruei-belt in cantral and southwestem Hisparuoia; and 3)
onshoré extension of sirike-siip laults related lo preseni-day Nodh America-Caribbean plale
moton.

554

SANTONIAN FORAMINIFERA FROM COLOMBIA
J. Ignacio MARTINEZ, Ingeominas, Diag. 53 N°34-53, Bogotd, Colombia
S.A,

During a long time it was suggested the lack of Santonian rocks in Colom-
bia excepting some sparse references on Lenticeras baltai-Paralenticeras
sieveri a scanty ammonite assemblage found together with lexanites texa-
nus. A rich planktic foraminifera assemblage was found at Tive localities
spread all over Colombia. This fauna consists mainly of Rosita fornicata,
Dicarinella asmnricn. D. concavata, khiteinella inornala, Marginotrun-
cana sinuosa, ! gseudo Tnneiana, and Hastigerinoides alexander? among
others. This finding 1s the Tirst micropalaeontological reference for
the Santonian of Colombia, and 1ts biostratigraphic reliability appears
to be more practical than those biostratigraphic schemes based on macro-
fossils,

In the same way, this assemblage has impartant palaeobiogeographic impli-
cations. It allows, for instance to precise the boundary between two
previously proposed microfaunal provinces from Central Colombia (Upper
Magdalena and Bogotd). The Girardot area, located along this boundary,
s characterized by abundant buliminids and rare planktics and suggests
shallower conditions than the other samples that are composed enterely
of planktic foraminifera. Abundant keeled forms occur, for example, in
the Leiva area suggesting offshore (relatively deep water) and anoxic bo-
ttom conditions in contrast to previous interpretations that suggested
nearshore conditions,
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SANTONIAN LOCALITIES
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INTRAPLATE DEFORMATIONS IN THE WESTERN CARIBBEAN.
#essssevesansnnsnanenenesan
A. MASCLE; Institut Frangais du Pétrole, BP 311, 92 S0s,

Rueil-Malmaison, France.

Most of ths deformations related to the relative displacement of
the Caribbean plats with respsct to the surrounding plates are
taking place aslong active plate boundaries, either convergent or
transcurrent, In tha wastern Caribbean, however, deformations
ars also toking place in the Caribbean plats itself. Large folds
ere being formed in the wastern Colombisn Basin together with
rifting and transcurrent faulting along tha southwestern and

southern edge of the Nicarsguas Rise.

Some evidence of these deformations is shown by a few selsmic
profiles shot @& few years sgo by french oil companies
{ELF-Aguitaine, TOTAL-CFP and IFP). Thay suggest that » naw
plate boundary is now developing along the southern sdge of the
Nicarsgua Rise. It seams to branch off the main Northern
Caribbesn plate boundary ssst of Jamaica, to follow the trend of
the Pedro Bank-Bajo Muevo fault zone and to include the
Providancis Trough. Its connection with the Central Amarican

active margins however ispoorly understood for the moment.



THE BOUTHEASTERN CARIBBEAN CORNER: A TRIPLE JUNCTION BETWEEN
CONVERGEN®, TRANGCURRENT AND PASSIVE MARGINS.

sasssssensersasnunnne

A.MASCLE: IFP, BP 311, 92106, Rusil-Malmaimon, France. &.COUYET!
ELF-Aquitsins, 64018, Psu, France. T.ROSSI; I:I.!‘—M:uluuu.I La
Défense cedex 45, 92078, Paris-Ls Défanse, France. Ch.BECK:

University of Lills, 39655, Villensuve d'Ascq, France.

Multichannal selsmic profiles, field dats, and & few wells from
the otl industry have been used to prepsre raglonsl sections
scross tha passive and active wmargins of the Southaastern
Caribbasn Cornar. Three sargins currently form an active triple

junction fn tha vicinity of Trinldad.
To the mouth, tha Guysna passive margln snd the Demerara Rise

show threa main stages of subsidence that occured in
Juramsic-sarly Cretaceous, lata Cretscecus-Paleogens. snd Keogens
timan, To the north, the southarm edge of tha Barbados Rldge
currently involvas the distsl part of the Orinoco deep sea fan,
with wids eastward wverging anticlines, intervening piggybasck
besins end & few E-W daxtral faults. To tha west, tha
southssstern Carlbbasn msargin results from transcurrent dextral
shaaring snd obligque collision betwean the Lesser Antillas Island

arc and the narthern South Aserican margin.

A particular feature of the onshora snd offahors thrust belts

around Trinidad is the presence of sud volcances. Overpressuring

at depth could result fros the difficulty the water heas in
ascaping from the clays whan the main comprassive strasses are

horizontel, Such & stress pattern will prevent tha opening of
vertical tensionsl gashss along which the primary migration of
water is bellsved to occur in sediments with initislly low

parmeability.

GEOLOGICAL MAP OF THE CARIBBEAN

A, Mascle, LF.P.,, BP 1311, Rueil-Malmaison, France
P. Letouzey. BEICIP, BP 311, Rueil-Malmaison, France

This mew geological map of the Curibbean (1:2,500,000th scale) is eapected to be

published in 1989,

The map bas been prepared st the Jomitut Frangsis du  Péurole. with 1he
collaborstion of BEICIP, IFREMER, Eif Aquitsine and Total -Compagnie Frangaise des
Péwroles.  Specisl mitention has been given 10 the onshore and offshore

sedimentary  bagins.

A small booklei will sccompany the map 10 explain the struciure and evolution of

the Caribbean
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STRATIGRAPHY AND TECTONIC ANALYSIS OF THE SERRANIA DE
TRUJILLO IN THE BOUNDARY OF MARACAIDO BASIN, FALCON
RANGE AND CARIBBEAN CHAIN, N W VENEZUELA.

X. MATHIEU * , J.F, STEPHAN **

* . GIS * Octanologie el Géogynamique®, 8. Avenue Le Gorgeu 29287 Breat Cedex
FRANCE.

* . fasriiw Géodynamique URA 720 Universitd de Nice Sophia Anmnipoin. Parc
Valrose 06034 Nice FRANCE.

The Serranian de Trujillo-Ziruma lies 10 the Enst of the Moracaibo Basin, at the
junction of three structural provinces : the allochthonous Caribbean Chain (E),
1he autochthonous of Maracaibo Basin (W), and the Oligo-Miocene Falcon Basin
(NE). The Burro Negro faull is an imporiani feature in the studied area since n
separates 2 siructural irends | the first corresponds to the southern block with a
NW-SE trend. A NE-SW 10 N-S structural irend is observed nesr the Valera
major Fault zone. Apart from the Jurassic-Cretaceous 1ecionic wedge siluated
along the left lateral Valers strike-slip fault zone, the sedimentary deposils thal
form the Serranis sre Teriiary in age. Above the Upper Paleocene shaly
limestone, three major sedimeniary cycles can be observed. The urbiditic
sequences of the Lower Eocene (Fm. Trujillo) are characterized by (wo
conglomeratic levels mnd olistoli of e 1i and represent lhe
distal flysch of the Lara Complex (allochthonous Caribbean Chain). During the
Middle Eocene, Maracaibo Basin fluvio-deltaic complex prograded lowards the
NE (Fm. Misos). The Upper Middle Eocene transgression (Agua Negra Group)
oceurs on deformed structures, (N 160 E Middle Eocene compressive phase).

The Upper Eocene-Oligocene records 1w tecionic events © & major compressive
phase N 110 E end » minor N 20 E.

In Lower Miocene {Burdigalian), the Falkon Basin 1ransgeession beging with the
sandsione feeding. The mujor compressive phase (N 130- 140 E) which occurs a1
the end of the Miocene, has rearganized the gocene folds.

The Plio-Quaternary andean uplifting affects the Serrania, showing (wo 1eclonic
events E-W and N 170 E. The Serrania de Trujillo-Ziruma represenis an
allochthonous tange, with @ complen tectonic histary, according 10 3 NW-SE 10
SW-NE compressive 3lress pattern.

Ref. : MATHIEU X., (1989).- Analyse siratigraphique et tectonique de la
Serranin de Trujillo sux confing du Bassin de Marac , d¢ |a chaine du Falcon,
et de 1a Chalne Carafbe, au N W du Vénézeels. PAD. thesis University of Brest,
France, June 1989,

BIOSBTRATIGRAPHY, AND PALEOECOLOGIC BIGNIFI

CANCE
CALCAREOUS-SILICEODS FACIES OF THE WNEOGENE NOHTPILIi:
TORMATION, MNORTHEASTERN JAMAICA,

MAURRASSE, Florentlin J-M.R. Department of G

«R. logy
Florida Internatlional University Uniwv ca
Miami, Florida 3319%, U.S.A. ¥ ersity Park Campus

The Spring Garden Member of the Montpelier Form.
on the northeastern coast of Jaualcapat ;unoéa;[:zza:;s:s::
interval of calcareous-siliceous facies tomposed of abundant
sponges spicules with varying amount of radioclarla. Triaxon
and Tetraxon splcules of the Hyalospongea group dominate the
biogenlc sillca components (60-99%), whereas radlolarlan
assemblages are empoverished to well diverslfied. Index
radiolarian taxa such as cpscata, Dorcadospyrls
Lirfospyris globpsa at the vase
outcrop indicates a minimum age of late E?u[rltyheuf:?eo::?
costata radiolarlan zone, for the occurrence of
:rlwhcalhcareous-slll.ceuus facies. This age ls in mgreement
co:'lptis:: foraminiferal assemblage at this level, um::n

.

Globoratalia
and Globigerinoides sicanus (wlthout
EBraeprhulina ) indicative of the i

lnsueta foraminiferal zone. Therefore the base of the
sequence lies within zone N? or NB of Banner and Blow.

The upper llmit of the calcareous-slliceous facies lies
within the upper part of the Brachyospyrls alata radiclarian
zone of early Middle Miocene age, as indlcated by the
presence of the nominate radiolarlan taxon of the zone, and
the absence of Cannaxtus violina, fastata and

lepterum. This zone corresponds to the upper
part of the Globororalla peripheroronda foraminiferal zone as
shown by the presence of sicanus, Qrbulina
N 4 Euzj_n_am.sn_ga_[ﬂt_x_,\_, and the absence of
losuela one B-9 of Banner and Blow), h
calcareous-sllicecus facles s Interpreted to have a;vellpiz
over a neritopelagic bank iInfluenced by strong bottom
current, a situation that finds its modern analog in the
present area of the Hatton Bank and Rockall Plateau where
subsurface flow of the Korth Atlantic Deep Water (NADW)
controls high productlvity of Hyalospongia, Radiolaria
productivicty was irregular and controlled by dynamic
divergence which occurred in relation to the
paleophysiography of the bank as well as forclng mechanisms
associated with minor climatic fluctuations of that time.



METEORIC DIAGENESIS OF CARBONATE SANDS AT OCEAN

EARLY
BIGHT, GREAT EXUMA ISLAND, BAHAMAS

McCLAIN, ME, and SWART, P.K, MGG/RSMAS, Universily of

Miami, 4600 Rickenbacker C'way, Miami, FL 33149.

Ocean Bight contains a Holocene' strand-plain, deposited in a

between two Pleistocene  headlands on the island of Great uma,

Bahamas. Like many similar deposits throughout the Bahamas,
plain consists of multiple ridge and i
rallel 1o the modern shoreline and represemt repeated episodes

each accretion. Ve fine 1o coarse grained bioclastic carbonale
?rpo;i\. Grain Iypes include coral, green algac

sp.), molluse, coralline algae, and foraminifera fragmenis.

e strand-plain contains & lens of f[resh ground water with areal

sands compose the

diq}ensiom corresponding 1o those of the Holocene deposit
km®) and

a maximum thickness in excess of 6 meters. As a resull of
the presence of fresh ground warter, diagenetic processes are lhelrlng
blage i calcite.
Cementation mssociated with this alteralion is found 1o occur in The
vadose and upper phreatic zomes, and is oflen exposed at gdge
vadose

the existing metastable mineral 10 lo

uncarthed
appears

crests where

deflationary processes have
cementation, In the

vadose zone, cementation

approximately 10cm below the ground surface. Here, cementation is
irregular  and somewhat motlled in appearance. Areas of cement are
uncemented, organic
vadose cement  grades
cement.  This
transformation occurs within 20cm of the waler lable ("1-1.5m
cementation
unexpecied
transformation occurs, however, at  depths  ranging from  2-3m  below
cemenl  gives  way (o
virtual absence of cement despite the presence of fresh ground
the seven wells drilled inio 1the deposit, all encountered

routinely inlerrupted by areas of completel
rich sands with “abundant plant roots. Moutle :
Jownward im0 more pervasive, fabric selective

subsurface),

Following this transformalion, pervasive
vsually continues into the wupper

phreatic zone. An
the waler table. Pervasive void filling

waters. Of l X
this uncemented 20me and further showed it to continue 10

Holocene/Pleistocene contact. One explanation for this observation
that the oxidation of organic maiter by sulfate derived from aerosols

causes a reduction in pH and a consequent undersaturation
respect to all carbonate species, This h
measurements and a strong smell of |
alkalinity, calcium, sulfate, and chloride
confirm this intefpretation,

H2S. Further

analyses
concentrations

FORAFINIFERA, PALECENYIRONMENT S, AND BASIN EYOLUTION, 3.W. DOMINICAN REPUBLIC
HOLAUGHLIN, PP., and SEN OUPTA, BK., Deparimeni of Omlagy end Oeophysics,
Loutsiena 3iate University, Beton Rouge LA 70807

Tha Azus Basin 13 an elongale, thrust - feult bounded Synclinal ssoimentary trough Mllad with over
2,500 m of Miccans end Pliocena merine sadimentary rocks. The lowsr parl of the sequence
reflects achange from & doep carbonels besin setling, representad by the Sombrerto Formation,
1o » prograging lurbidile regime, represented by the Trinchera Formation, The Sombrerito ranges
from lower Miocene { | chronazone) to miafie Miacene ( (oborgtalts fomat
fobusty c:2 ), end iis Bejo Lar go Member spans the middle-upper Miacene boundary (Qlogorotalin
maveri c.2. 1o lower Cloborotalia soostaens(s c.2.). The Trinchers spans mn interval from near the
middle-uppor Miooone boundery ( Dioborglalip menerdii or Qloboretaliy ecomtpenyts c.2.) to he
Iower P liocens ( €.2.). The upper part of the sequence reflects s transition
from shaliow-mar ne 10 lagoona! palecerw inonments. The Quits Corezs Formation Hes In the lower
P hacene ( €2) The lower part of the Arroyo Blanco Formetion renges
;mm uppermest Miocene (upper (loboroialia humergsn cz) 1 lower or midfle Pliccme
Qlabor ptalia mermeritac or Qloborelalls miccenicy c.z.).

Principsl components enelysis of rich benthic foraminifers! feunes mided In the
recognition of significant spacies associations based on the loading of spacies on six feclors. Factor
1 represants en upper mast belhys] sssemblags, with strong positive factor Toatings on Boliving
minim {0.68), Coxyidyling norcrossl ver. gustralls {0.73), and Qvroidine reuiarts (0.71).
Lower bethysl species such e (-0.64), Boltving peuly (-062), and
Cibicides wuallerstarf] (-0.49) show sirang negelive loadings. Factor 2 represents middle to
upper bathyel assemblages; 1l (0.68), . (0.57), end
Uvigor ing pereoring (0.51) il hewe strong postive loatings. Factars 3,4, enti 6 al1 heve posilive
loadings of ner wic species Factor 3 represents s middle to outer nar ilic assemblege ihel includes
Anoyloger ine jametcngty (0 83), (0.69), Cagaidyline corjostn {0.64).
end (1bicidowes pachvdermg forme sublitiorally (0.51) Feclor 4 has heevy loedings on inner
nerlic species including Hevnesing deoressuly (0.74), Byliminglla alocontisimg (0.73), and

J (066). Species heving sirong esecciations with Factor 5 include Cancr iy peors
(0.69), and Boliving lowmeni ( 0.59). Factor 6 represents a curr ent- winnowad sssemblage. Plots
of the fector scores in Uhe straligraphic sactions demonsirsts shooling upward rom lower betivyal
lo inner neritic depths, Whis trend fs persllaled by decremsing diversity and by litholacies
progrexsions. Clusier enelysis revesls seven major sample proupings thal correspond elmost
drectly 1o the faunal zones identified in the Azus Basin by Barmidez { 1949).

Placed within the blosireligraphic fremework for the basin, the benthic foreminiferal
trands indicsls migration of palecenironments lowsrd the Caribbesn during 1ha Miooene snd
Pliccene, perelleled by & similar lime—\rensgression of litholacies. This sugpesiy thet besin
evolution hes bean controlled by lactonic ectivity slong the northern boundary of the Car ibbesn
Plata, and thel H procended in two stages: 1) @ teclonically quiet open acean slage beiore the lote
Hiocane, 2) o subssquent tactonical ly- active, ketar slly-constrained clastic basin stace. The large
volumes of clastics lawd down during stage 2 indheate uplril and eraaion of the Cordiilors Central
The mxva- parallel paleocurrants in the Azus Basin sugges! ‘contampor sneous Lp 1111 of the Swerra de
Neibe m the leterslly constreining siruclure. These pvents ere imorproted lo represert repid
f1lling of & “ramp velley™ basin by sediments dar tved from the uplifl of lhe nesrby Cordillers
Centrel, cot with of the Hiap resiraining bend in the late Hiocene

irough couplets which rtrend

thesis is supported by pH
should
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SEA LEVEL INDUCED EROSIORAL EVENTS IN PLATPORM/PERIPLATPORM SEDIMENTS,
AND THE FORMATION OF LOWSTAND DEPOSITS

MoNEILL, D.F., RSMAS/University of Miami, Fisher Ialand Station,

Miam! Beach, Florida 33139 U.S.A.

Fet sccumulation curves for Bahamian platform and periplatform carbonates
are used to elucidate, with good time oontrol, & regional scale erosional

event believed to be triggered by sea level regression.
Magnstostratigraphic dating of oores fros Little Bahams Bank and San
Salvador in conjunction with nearby biostratigraphically and

magnetoatratigraphically dated periplatfore ocores collscted by the Ucean

Drilling Program Leg 101 {aites 633, 630),
allow ocomparison of pariods of
mooumulation and erosion (ses figurea).
Thess two periplatform core
additional ODP corea) mhow an erosional
gap from about 2.2 to over 3.0 Ma,
whersas the platfors record shows ths
onset of subaerial exposure ab about
2.4 Ma, continuing to about 0.8 Ma,
Overlap of thess two profiles suggests
that & regional scale erosionsl event,
likely alope failure as an avalanching
gravity flow, coourred just after
initial exposurs of the platform
betuwesn 2.%=2.2 Ha. Neb acoumulstion
ourves suggest that this event ocourrsd
after s prolonged highstand capable af
produsing and storing largs quantities
of uncemsntsd sediment. Following the a )
oonoept of Crevello & Schlager (1980), °

AGE (ms)
H 3 . .

this large sediment ressrvoir may have s
loaded the platform margin and upper e
alope as sea level and wave bame bl t 2
regressed. These datm auggest that
initial lowering of sem lavel triggeraed
this regional eroalon svent on the
platfore flanks thus moving
periplatforas ssdiment basinward,
although other triggering mechaniama
are posaible {i.e. tectonie). Thia
sequence of events may partislly
explain the lowstand deposits in

DEFTH Imi Penpistiorm

DEPTH Imi Plaiform

ssismia profiles of pure carbonate
envirommenta,

FROM A VOLCANIC CRISIS TO A VOLCANIC HALARD ASSESSMENT
PROGRAM: THE GUATEMALAN CASE

MERCADO, R. and ROSE, W.I, Michigan Technalogical University,
Houghton, M1 49911 (906-487-2714),

In June, 1986 we und, k an gency hazard of Tacans Volcano,
Gultam-la at the request of the United Nations Disaster’ Relief Organization. Very
little was known sbout Tacand, but the start of fumarolic and seismic aclivily gave
rise to fears the mujor eruption may take place. Hazard maps and assessmenis
were made and will eppesr in 2 forecoming issue of GEQFISICA INTERNA-
CIONAL. Although only minor phieatic eruptions took place, this activity
heightened Tears concerning the much more active Pacaya, Fuego, and Santisguito
volcanoes. It was clearly seen that hszard usessments were much belter carried out
on a preventive, rather than an emergency, basis.

Six months Jater wnother volcanic crisis occurred in Guatemala as Pacays had a
series of explosive eruplions. The USGS, in cooperation with Institulo Nacional de
Sismologia, Vulcanologis, Metearologia e Hidrologla {INSIVUMEH), did a prelimi-
nary hazard assessment of Pacays in February, 1987, Shortly afterwards, the Agency
Tor International Development, USGS, and INSIVUMEH formalized an mgreement 10
develop a local capability for volcanic monitoring and hazard assegpsment in
Guatemala. Because of our familisrily with Gustematan volcances, our group ar
Hichipn Tech was asked (o do the hazard assessments and train the Guatemalans
in this work. Assessments lor the frequently active Fuego and Sanfisguilo
.VQ’CINOQI have been carried out, in addition to reconnaissance work on the
identification of volcanic collapse deposits in the Highlands of Gusiemals. A
geologist from INSIVUMEH spent 7 weeks at Michigan Tech and at the Cascades
and Hawsiisn Volcano Observatories gelling intense training on volcanalogical work

Thp project is on its second yesr, but some important issues remain unsolved,
Logistic problems are considerable {e.g., abteining visas for Guatemalan scientisis to
visit the Stales for training). Coordinstion of 3 different buresucracies
{INSIVUMEH, AID, USGS) is also » source of delays (e.g., field seasons can last
B8-10 weeks, yet rules ar INSIVUMEH allow only 30 field-days for any given
project). Local data gathering can be an exercise in frustration (e.g.. data from
other Guatemalan agencies i almost impossible to obtain). lnter-instilutional snd
personsl rivalries in Guatemals sha resull in slowing down the hazard work. Thege
problems are being addressed and, although not fully solved yel, we have remsons 1o
believe the hazard assessment program in Guatemala will be » success.



VOLCANIC HAZARD ASSESSMENT OF TACANA, FUEGO, AND SANTIAGUITO
VOLCANOES, GUATEMALA

MERCADO, R. and ROSE, W.1,, Michigan Technological University,
Houghton, Mi 49931 (906-487-1714). .
MATIAS, O, asd GIRON, J., Seccion de Vulcanologis, INSIVUMELI,
7a Avenida 14-37 Zona 13, Guatemals

Volcanic hazards are a serious concern in Guatemala, 8 couniry with several
dozen active volcances and 3 populalion which is concentrated in the same areas
Fuego, Santiaguito and Pacaya are [requently active; Tacant has given signs of
renewing eruplive activity. Tajumuico, Cerro Quemado, Atitlan, and Acalenango have
been aclive in historic limes. A program of systematic hazard mapping is currently
in eflel We have made hazard maps for Tacana, Fuego, and Santiaguito. The
USGS carried out the asseasment for Pacaya.

Tacana is an andesilic volcana with no hisloric record of magmalic eruplive
activity. Last magmatic activity occurred several centuries ago judging by the
degree of revegetation of lave Mows. The historic record suggens a patiern of
periods of seismic/fumaralic sctivily spaced 1/4 to 172 cenlury sparl. At least 2
dacitic prehistoric plinian deposits were discovered. Serious hazards are likely when 2
magmalic eruplion occurs causing ashfall, lava Mows, Ishars and Moods. Evacuation
of this remote ares will be difficult. Settlement patterns al Tacana do nol indicate
any perception of possible volcanic hazards.

Fuego is » frequenily active siratovolcana characterized by mafic vertical
eruptions from the summil erater accompanied by pyroclastic flows. Last major
eruption d in 1974; M ic activity has ch ized the past decade. A
radial paitern of pyroclastic flow and Ishar hazard 20nes controlied by the summit
crater rim geometry is observed. Lahar and flooding hazards are considerable, and
extend al least 25 km 10’ the south. The frequent activity has controtled settlement
patierns; the most hazardous sreas are uninhabited.

Santiaguilo is 8 continuously active dacitic dome located in the 1902 eruplion
crater of Santa Maria volcano. Aclivity is characierized by 1-3 small ash
eruptions/hr fram Caliente veni, snd svalanching from & 3 km long lava MNow.
Hazard z0nation is controlled by the assymetrical southward slope of basement
topography, parallel drainages, and very high reinfall. The 1902 crater symmetry
also directs hazards southward. The 1929 dome collapse snd associsted pyroclastic
MNows killed a3 many a3 5000 people. [n recent years Santisguito's conlinued
extrusion has lriggered exiensive lahars and Mooding along rivers south of the dome,
effecting several 1owns,

Ashfall hazards are conirolled by the seasonal dependence of wind directions,
with easterly winds prevailing from June 1o November, and westerly winds from
December 10 May. Ashfall from Fuego could sffect Antigus and Guatemala Cily,
even in the case of minor sctiviry.

All 3 af these volcanoes have a possibility of edilice collapse. Fuego has
collapsed t1wice in the past, producing large debris avalanches. Tacana is
characterized by prominent faulting which could suggest collapse and Sanis Maria's
1902 erater forms a dramalically oversteepened scarp lacing SW.

GREAT BAHAMA BANK WHITINGS: CHEMICAL EVIDENCE FOR DI
PRECIPITATION Reer

MEYERS, J.B, SWART, PK, and BURNS, SJ, Univ. of Miami -
MGG/RSMAS, University of Miami, 4600 Rickenbacker Causeway, Miami, FL,
33}49.. SHINN, EA, and LIDZ, B, U.S. Geological Survey, Fisher Island Station,
Miami Beach, FL, 33139. STEINEN, R.P., Dept. of Geology, Univ, of Connecticut,
Storrs, CT, 06269-2045,

‘Whitings are milky clouds of water, rich in suspended carbonate mud, that drift

amongst clear waters in carbonate environments. The formation of whitings on the
Great Bahama Bank has long been a subject of controversy. Various workers have
suggested that whitings can be produced either from direct precipitation or as a
result of resuspension of bottom sediment by fish,
. In order 1o further constrain the origin of whitings we have measured changes
in alkalinity and pH between the whitings and adjacent ‘clear’ walers, Sampling
was carried out during July and August, 1988, in an area west of Andros (25°00'N
lat. 78°45'W lon.) on Great Bahama Bank. Seawater filirates were later analyzed
for chlorophyll concentrations.

Similar to previous workers (Morse, 1984, JGR, 89:3604), we observed a
decrease in llklnlinity across the bank, consistent with a gradual removal of CaCO,
cither as an inorganic or organic precipitate. [Individual whitings revealed
conflicting results, In some whitings sharp decreases in alkalinity were abserved
relative 1o adjacent clear bank waters. In other instances, either slight increases
in alkalinity, or no changes were observed. In a previous study, (Morse, 1984) no
significant differences in alkalinity were detected between walers inside and outside
whitings. One possible explanation for these results is that changes in saturation
within the whitings are produced through photosynthetic activity. The process of
photosynthesis removes CO, thereby increasing pH and supersaturation with respect
to calcium carbonate. The resultant change in sawration causes CaCO, 10
precipitate and alkalinity to decrease. The varying results in our and previous
studies could be explained by differing amounts of photosynthesis and respiration
in the whitings at the time of sampling. In suppon of this idea we note that
chiarophyll concentrations were three to four times higher in the whitinps than in
the wurrounding water. Such evidence may give credence to the nation that
Bahama Bank whitings precipitate or are formed directly from seawater.
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EVOLUCION DE LA ESTRUCTURA DEL MACIZO DE ESCAMBRAY

MILLAN Trujilio, G., Instilulo de Geologla y Palscniologla, Calzada #851 Esquina A y
4, Vedado 4, Plaza de a Aevolucion, Cuba

Las secuenclas Jurdsico-cralécicas del macizo del Escambray conlormaron
primeramente una sucesién de nappes y escamas apilados uno sobra el olro,

6 nappas principales (el méas superior se 6 posteriormante) y
dileranies lipos de secuencias. Luego sa somalieron a un proceso matamaoiilica con ta
ocurrencia de § fases (6 etapas) de plegamienio, cada una de ias cualas se as0cia con
un sistema de esquisiosidad o olivaje con sus lendancias definidas. El eslilo de los
plieguas varia an dependencia de la lase y del Area; sus droenes gicanzan hasla muchos
canlenares de melros. La fase 1 did lugar & una @sc idad con una tend NE a
N-NE y pliegues Isoclinales. La lase 2 conlormé 2 grandes antiformas con una
@strocha sin forma Intermadia que se acune hacla el Norte. La occidenial es cupular
slongada hacia el NO; mieniras que la oilenial esié alongada mas hacia el N-NO,
desapareciando al norle para lormar parle del plan asiruclural de ta primera.  Eif
sisiema de esquisiosidad relacional conlomea a las anliformas y se asocla con pliagues
lsoclinales. En ambas sntilormas se destaca olra @squislosidad mas \ardia en su pare
axial, dispuesta concordamemanie oon sus ejes de elongacion. La fase 3 - s8 dispone
sigulendo una tendencla d iente en cada meg Esta fue
Intansa en la anliforma occidental y su efecto Incramentd el desarrolio de la sinforma
hacia 6 Norie. Las lases 4 y 5 impeimieron la elongacién final hacia el O-NO de las
aniliormas. Finalmente Ias rocas fueron intansaments Iracturadas. Las secuencias
primarias del macize se deposilaron en un margen contingntal. Su apllamienio en
nappas, dismo y pleg lados, son i de wna colision
oeurrida en el Crelacico Superior enlte esle margen y el arco volcanico cretdcico. en
la parte basal g esle Ullimo ya se disponia el complejo anfibolitico Mabujina (CM).
Debido a elio esias secuencias Inlracorrieron debajo det CM, metamortizandosa y
muliiplagandose en condiciones de un bajo gradianie temperalura/presion, EI CM fue
deformago conjunlaments con las mismas y su parle basal parciaimania reelaborada
por ol metamarfismo. Al desaparecar el eslado compresivo vinculado con la colisién,
las 2 megaestrucluras pasitivas smargieron en lorma dlapirica, plravesando las rocas
mas densas del CM durante la busqueda del equilibric gravilaclonal.

ISIUTMA LITOLOSOD-PALIONE
PALZOCENQ-S0CING Mol O

SUAVICO DO CUGA EN EL INTURJALO

L, HMONTZNO, G, FUXXIAZOLA, °. PEAEZ, C. LIAZ, J,
ono, P, MZIDITOS,

Instituto de Geologia y Paleontologlia
Calzada §B51 Esquina A & 4, Vedado 4, Plaza de la Revolucion
La Habana, CUBA

“ate epquema se ha confeccionado ocon el objstivo de jue
airva de bane pars ls localizacién de &resz perspectiva:
para fosforitas, rooas fosforioear ¥ prospaccion de ella-
en sadimentos de edad Paleoceno.Eacsno !ledlo, considersp
do que en sedimentos de 1n misme eded se encuaentran grar
Jus ysoimienton de este materis privs en lm meninasula 01
Florida,

Tara la prop-ne!in da este esquams mse sstudiaron las ri
guientss ouences: Los l'alacios, Sab{a llonds, Ve:as.‘larch
des, Santo Domingo, Clenfuegos, Tr{.nid-d, Cabaiguan,
Cusnoas Centrsl, Cauto.Nipe y Guantansmo, analizasndo lar
forwaeclonss geolocloms que an ellas se snguentran pora
la descriminacion de ajuellar ¢con mayoras perspectivaa.

Los mutoras consideran que sdemas de la zona oocldental
de nusstro territorio, donde es conoccido el yacimlento
La Pimienta, debe centrarse le stencion, en los horizon
tes ocarbonatados . clasticos de ls Cuenca Central que yn
cen transgresivamente asobre los granitoldes que contle.
nen apatito como mineral acc rio ¥ en forwacionos de
la mons orientsl en ouyos sspasor toman:parte slgunas
calizes que contienen abundante o rial érgano-detriti.
co, adenss hay otras unidades litoestratigroricm: qus -
presantan interes desde el pugto de vistins f-c%al ¥ gceno
tico psra la futurs prospecoion de rocas fosTaticap

Tambidén presentan clerto intersa, slgunas formacioner do
la Cuenca Santo Dominge compuestss por g..ouam:isu clasti

cas ¥ oarbonatades que sufrleron 1a mcoion da la sctivi®
dgd hidrotermsl,

Asimismo en las reciones de lladrugs, Cabaias ¥y ahia Ion
Aa sa oconaocen aecuencias lnrr!sono.clinlln-s y carbonate
des donde exlisten manifestaciones hidrolarmaler quo pudia
ren acarrssr soluclones loslAtices.

'lorizontss aon ocondiciaonen fevorables pare la .-olur_*in'm da
esta materie prima han aido suzarldos pars laa domRs cuen
cas ocon menor por=pactividad qua ls= Aantan wancioneias,
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EQCENE SHALLOW WATER CARBONATE FACIES WITH LARGER FORAMINIFERA IN

CANO ACCRETIONARY COMPLEX, CANO ISLAND AND OSA PENINSULA
(COSTA RICA, CENTRAL AMERICA)

MORA, C.°, BAUMGARTNER, P 0., and HOTTINGER, L"*
“Insthut de Géoiogle, BFSH 2, CH-1015 Lausanne (Switzerand)
** Geoiogisches Insifut, Bamouilsir. 32, CH-4056 Basel (Swhzerland).

I is located a1 the shelf edge 15 km NW off the Osa Peninsuia (Bahla Diaks,
Be9 "DT::)C:‘:O?:HIIH: NE of the axis of the Middle American tranch, which loims tha bo:ufary
berwean the subducting Cocos piste and the Carlbbean piate The lsiand I8 enrirely buit by &
pervashely lectontred mélange of sedimentary rocks. Masshve dark Qreen mylonitic malic volcanic
Qreywacke (90%) dominale over pelagic limesions, chen and redeposited shaliow *l:;l
carbonates (logether 10%) which occur as single dm- 10 m-slzed blocks or in m--bm:m -
highty dalarmad 1-20 m thick bouldery (boudinaged) layers with iranshional contacts to 1
Qreywacke matrii. Thase layers are interpreted as tecionlzed debris fAows or turbidites. .
On the NE and SE coasts of Cafo island (figure: 1) redeposited shallow waisr malerial
occurs in lsolaled blocks of caicareniies and calcirudites showing clasis of lime packsiones,
grainsiones and bindsiones and grains of basall, chen, K-feidspar, and chiorite. ﬂulhﬁ:uu
clasts conlain the foliowing bioclasts: articulsle corraling algas (dominant], larger forami gr:d
amaller plankionic and benthic foraminiera, crinoids, siiceous sponge spicules. bryoxoa:laf
grean aigae. The clasts show stylollilzed contacts and several pnnuldhuclwhnundv‘luf:” by
©opal-quarlz and then caiche. Simlias outcrops of shafiow water material wcudong_ the F:r:r
of Osa: Playa Colorado (Bahia Drake, Azema et al. 1963), Punta San José (figure: 2], San o
and Punta Uorera rqure ) Although the farger lorsminttera found al the
studied localhles are secrysialiized, partly sBictied
and tractured. seversl diffarent assemblages coud be
Wenilied {locallty number In parenihasis): Amphi-
stegina grimsdalel (1), Amphistegina lopertrigol (1),
Amphistegine parvuis (1), Amphisiegina pregrims-.
caled (), gina 8p. (2), A ychina sp. (1),
Boreloides (2). Discocyching sp. (1, 2, 3), Eoconu-
toides ap. (1, 3}, Eolabiania cushmant (1), Eolnour_m
p (1), Fablanle (v, 3, Heli o
dimorpha (3). Helicostegina potygirslis (3). Heiico-
Slegina sp. (2, 3). Lnaidocyc'h(- llp‘ (U.LJA?U.r:I (slﬁ
{1, 3 [ 1),/ MR
erogypsina Qiobulus (1). These assemblages
slr:nk:an a middle Eocena age (2, 3) and lale Eocena
- 8Qe (1) with reworking of middle Eocene forms
The Intensely deformed sedimentary mélanges
found on Cano snd Osa are Inlorpreted a3 arc-
dertved voicanociastic siope deposis with assoclated
tima {urbidites/debris lows derved from ephemeral
piatforms. Thesa sediments may represen a trench
fill which becama accreted 10 the Middie Amaerlcan
arc in post-Eoeena timas.

Sludy Area
Cocos Plate

DOS TIPOS DE COMPLEJOS ULTRABASICOS E E:
DE CUBA ORIENTAL SICOS EN LA ESTRUCTURA

MOSSAKOVSKI, AA., NEDRASOV, GE., SHAVIRINA, M.V.,
If;%lﬂla darf?i%%“ésd%'ﬁ Acladatm‘:»g ga Cionciass dapla URSS).

R a M., t Geolo, [
el Wi B (Instituto de g'a y Paleontologla

Las ulirabasitas del primer tipo pertenecen a ofiollticas del
Mesozoico Tardlo, presentes en las unidades esiructurales inferiores
de la zona Auras ¥ del aldclono Moa-Baracoa. Eslos aléctonos
olioliticas 'y tradicionalmente se han considerado como fragmentos
de la litosfera de la cuenca oceanica del norte de Cuba Y no serdn
disculidos aqul. Las ultrabasitas dal segundo tipo estan
reprasentadas por cuerpos embudiformes quée Be hunden
varlicalmenia 8 gran profundidad, bordeados par campos de cuerpos
tabulares, turbiditas y brechas ulirabdsicas. Un ajemplo de este
LlP(J de cuerpos ulirabasicos lo constiluyen los macizos de Sierra de
pe y Siarra del Cristal.  Eyy ghtimo Iransiciona hacia el este a una
altarnancia de ulirabasitas y brechas ultrabasicas, las ctuales, a su
vez, pasan mds a! este al flysch de la Formacidn Micara, el cual
contiene horizontes de brechas, turbidilas ultrabasicas
olistostramas. En contenido de minerales de alta temperatura de las
dunitas y harzburgitas del rla Arroyén, de fragmentos de
hiperbasitas cencenlrico zonadas con una orla de  esiructuras
columnares radiales (indicador de enfriamiento répido), indican que
el emplazamiento de las rocas ultrabdsicas en los deposilos de
flysch pudo haber concurrido en forma de un diapiro de! mante an
eslado caliente, el cual sulrié desintegracidn y estratihcacidén dsl
material incandescente de su nucleo en el proceso de salida hacia los
horizantes Superiores de la corteza lerresire, como resultado de un
choque® térmico y descompresidn. Entonces, en forma de una méasa
fragmentada extrusiva fue exprimido hacia la superficie, a través de
una envollura relativamente Irla, produciendo una serie de flujos de
brechas y turbiditas ultrabasicas hacia la cuenca da depasicién de la
Formacién Micara. Esla asociacidn consliluye iragmentos de
basamenio ullrabdsico y de la cobertura flysch-alistostrémica de la
depresién suboceanica aulo-Nipe. La dapresidn Cauto-Nipe surgio
en el Campaniano Superior-Maastrichhano Inferior en una zona de
rit que provocd la apartura de los complejos cel arco insufar cubano
!’ de la corleza oceanica de la cuenca del Norte de Cuba
recisamente con la apertura de esla estructura iransversal se
vincula el sentido del movimiento del aléctong Moa-Baracoa, inverso
con relacion al sector central de Cuba. Esta zona de a erlura
fupresentaba, probablemente, la continuacién de las fallas de
translormacidn del Atlantico y constitvida, al mismo tiempo, 8! e
Ce aperura de la Cuenca de Yucatdn, cuyos marcos lemporales éa
desarrollo comnciden con los de la depresidn Cauto-Nipe.

N FRANCISCO RIDGE AREA
TECTONOSTRATIGRAPHY OF THE SA .
I:c;HE NORTHEASTERN CIBAO VALLEY, DOMINICAN REPUBLIC
NADAI, AGATHE C., Greendale Rd., Scaredale, N.Y.10583.
Neogene strata exposed along ;he San Fr:::l:isvsé?g;.isrn
d by the author), which is near
;:a::?:co ze Macoris in northeastern Hispaniola ref::d
the tectoncstratigraphlc evolu!iin of ;jzﬁrT:r-:;:cen'
ibao Valley, w ] nt
basin, the present day C Lo adgace
lon complex, the Co
to m now uplifted subduct e ene
iclastic strata of
tentrional. Deep-water calc r
f:f ::e unconformably overlaln by challouhm::lzzr‘ta are
carbonate strata of early Pliocene -qo; thuulal ara are
in turn unceonformably overlain by mainly f1l

nger.
vs of later Pllocene age or you R
depb?; the SFR, Miocene strata are folded and faulte

ion ed
which indicates that uplift and de:ormn.?;r:::?z:“
since latest Miocene time. The intense d.di o ene
event ceased by early Pliocene time as :r’\nc::. g by e
much less deformed Plliocene strata. A P o o
deformational event resulted in the pres e e e
the SFR as evidenced by the broad warping ©

strata over the SFR.

FORENSIC GEOLOGY: NEW APPLICATIONS OF STANDARD
PROCEDURES

NAGLE, Frederick, Departmeni of Geological Sciences, Univarsity
of Miami, P.O, Box 249176, Coral Gables, FI 33124,

Two recent court cases Involved the thelh of cargo and the
substltution of sand for the original carga. In the flrst case a
“plggy-back™ cargo container arrived in Miami having traveled by
fruck from Paraguay to Sentos. Brazil and then by irelghter 1o
several ports In Brazil and on to Miami, When the confainer
arrived In Miaml It was sealed and Iis papers were In order, the
welgh! having been checked several times enroule. When the
conlalner was opened, howaver, the original cargo was seen 1o
have been replaced by sand. One ol several Insurance companles
was Hable but the problem was which onae? The question was,
where had the switch taken place?

In the second case, a cargo container arrived In Argentina having
been shipped from Miaml, and again the original cargo had been
replaced by sand ellher In the Miaml area or In and around Buenos
Alres, Argentina, It was Imponant to the court In Argentina 10
know whether Ihe switch was done in Miami or Buenos Alres,

In both cases, since the fonnage of sand Involved was fairly large,
the assumplion was made thal the sand was taken from a local
source near where the swilch had taken place. Therelore the
problem was lo fingerprint these sands and lig lhem to some local
source. The easlest way 1o do fhis, It saemed 10 me, was 10 do a
provenance sludy by slandard grain size analysls and thin section
sludigs and then lo Iry 10 maich the sands 1o samples in the field.
Some likely source areas were selacied and olhers eliminated by
sludying the route ol cargo Iravel on geologic maps and referance
sand samples In Ihe exlensive collaction at Ihe Depariment of
Geological Sclences, University of Miami and samples from the
coligclions of Or. Paul Potter at the Universily of Cincinnatl.

Both cases wera setlled on the basis of thase studies.



AUTOCTONIA O ALOCTONIA DE LA FAJA DE VILLA DE CURA. un
DEBATE HISTORICO.

NAVARRO, Enrique, Facultad de lngemieria, Depto. de
Geologla, Umversidad Central de Venezuela, Caracas,
Venezuela,

El Grupo Villa de Cura del norte de Veneruela, fue
detinido como unidad litoestratigrafica por Shagam (19601},
Menédndez L1965) y Jarvis (19&4&) postularan su oOriLgen
aléctonp, lo cual de hecho implicéd propongr su formacidn
@en algun lugar al norte de la Cordillera de 1a Cosla
{(“venezuwl an northern coast range") vy Su pasterior
deslizamiento gravitacional hacia el sur durante ol
Creticico tardio - Fale w. Para los autores citados,
esta hipotesis 4ué necesaria a fin de explicar los
aspectos siguientes: a) El ambiente de depositacion de
la Formacion Paracotos, b} la aparente wimilitud
litolégica entre las formaciones Paracotos y Mucaria, <)
el supuesto plegamiento pre-Faleocena evidente tan salo &
lo largo del cinturdn de Faracotos y sl lado sur del
bloque de Villa de Cura y d! supuesta evidencia indicativs
de gue la fuente de sedimentos del Grupo Caracas fue
ssencialmente granitica y se encontraba al &ur. Autores
mas recientes han mantenido el mismo Ccriterio sln
proporcionar datos adicionales que permitiesen sustentar,
mids alld de la aespeculacion geologica, la hipotesis
mencionada. En contraposicion Talukdar et af. (1eBM,
Mavarre (1983), DOstos y Navarrg (1984), Navarro et al.
(1987a, 1987b, L988) y Navarro (1983) argumentan en favor
de la autoctonla del Brupo Villa de Cura, apoydndose en
datos geoquimicos, petrologicos, estructurales ¥
geocronpldgicos, Jlos cuales permiten axplicar el origen
del blogue partiendo de un marco tecténica complatamente
diterente, =l cual s a @n la g racidn de una pequera
cuenca ocednica por expansién en el borde norte del craton
de Guayana (de acuerdo a evidencia presentada por Feo
Codecido et al., 1984), en la cual se formaron las rocas
corraspondientes al grupo citado y unidades asociadas.

POROSITY AND PERMEABILITY DEVELOPMENT IN THE
OLIGOCENE-MIOCENE BLUFF FORMATION, GRAND CAYMAN,

NG, K. C., and JONES, B. Depariment of Geology, University of Alberta,
Edmanton, Alberta, T6G 2E3.

Prasant day porosity and permeabliity In the Blulf Formation of Grand Cayman
is a resuk of numerous consiructive and destructive processes. Porosity was
created by (1) preferential dissolution of aragonitic fossils, (2) solution widening
of joints and fissures, (3) development of solution caverns and passages, (4)
salective dissolution of the cores of dolomite rhombs, (5) microborings, and (6)
1ree root borings. The high permeability is related to the extensive natwork of
Jaints which transect the Island and the well developed karst system. Porosity
and permeability destruction occurred through the (1) depasition of caymanite,
grainsiones, terra rossa, and (2) precipitation ol speleothemic calcite and
carbonate cements, The complex geological development of the porosity and
parmaeability can, however, be deciphered by considering all aspacts of the
gealogical history of the Island.

The creation and destruction of 1ha porasily in the Blutf Formation was
controlled by the interplay of climatic conditions and the successive cycles of
regressions and transgressions that have atiected Grand Cayman over the last
30 million years. During some regressions porasity was crealed since the
carbonales were exposed 1o the influx of fresh water. At other limes, howaver,
conditions were suitable for the formation of speleothem calcite, calcite and
dolomite cemants and/or lerra rossa and this led 1o porasity reduction. The
onsel of transgressive conditions led to porosity destruction since marine

sediments were commonly brought onshare and flushed into 1he cavities via the

wall daveloped joint and cave sysiems.

The combination of constructive and destructive processes has produced a
helerogeneous aquifer ol which the hydraulic information Is difficult ta interpret.
The Integration of hydrogeological data, hydrochemical information and the
geological evolution of the Island has led 10 an Improved understanding of the
manner in which the groundwater behaves because waler-rock interactions
aflects the hydrogeoclogical properlies of the aquiler and hence, 1he ground
water flow, Such Information Is invaluable in the developmaent and
management al this valuable resource.
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TOX1C SUESTANCES 1M THE COASTAL ENVIRUNMENT OF THE
U S VIRGIN ISLANDE, 1086

OOSETDAM, B.L..Millereville Univercity, Millercville PA

Betton sedimont samnles collected in March 1945 from four
ma‘or impact areae off the U S Virgin Islande cduring the
oilot phace of a two-tiered investigation were analvred for
all 129 USEPA criority toxic substances.

Since al) orranlcz proved to be below cdetection limits, the
emphacle af the second phase, Julv/Auzuct 1986, was on Lhe
13 USEPA priority toxilc trace elemente in £edimente and
seawater eanmvpled from 24 statione arounc the three mator
iglands. (9 each off St Thomas and St Croix. & off St John'

Elevated concentration levele ware detected for Ni. FPb, He.
Zrn and Cu. in decreasing arder. The rank bv overall degrec
of marine pallution wee St Croix St Thomac >St Jobn.

HOVIC Harbor. St CroiX wac the moct.{poacted site. showing
a heavv desrec of oollution by Zn.g&iv He and Cr,

The St Thomas Harbore. asf well p¢ Gallowe Eav. St Croix.
were moderatelv Yo.h%avily follubed,bv Cu. Zn and Pb
Manzrove lLaaoon a Bénner Bay. St Thomaz.” were anomalously
high in N1 17¢% vom) 1n cediment. and in He (2.5 pob? in
seawater. respectively.

Maximum levele off St Jobn were renerallv one or more orders
of marnttude below thozic of the other two islande.

Verv low tox!c concentrations were found at the St Croix STP
outfall. Altkourh to = at the St Thomas ETP outfall showved
higher concentrationz., tbev were well below levelc found
both at other USVI eites and at other sewage dlepocal aresc
off US mainland coasts.

Concentratione of trace elements in sedimemts and waters
ncar the WAPA deealination plehits dn St Thomas and St Croix
wcre low to moderate. - -

- ety
¢

e

Excent for Ni. wverv popr correlations were found between
trace elements in marfhe sediments and 1n adtlacent rocks
and eolle. Most of '.2(/’-1--.-.:0.’;' levele of Cu ancd Zn are
attributed to boat oderatione and marinas. Dietributiom of
Hr and Pb ghows some evidence of atmospheric inobut.

Comparison with USEPA toxicity criteria indicates little
need for concern with levelsz of Cd. Cr and Zn in USVI
marine eedimente and ceawater, while He, Se. Ni and As in
USV! waters generallv aooear to exceed USEPA critertas.

PRECAMBRIAN ROCKS IN THE SOUTHERN EDGE OF THE CARIBBEAN PLATE, VENEZUELA
Marino 0STOS, Enrique NAVARRO and Franco URBANI
Universidad Central de Venexuela, Dept. Geologfa, Caracas 1051, Venezuels

The Coast Range of northern Veneruela 1s the most important feature of
the southern Caribbean plate margin. The oldest reported rocks (Rb/Sr
isochrons) are the Sebastopol Complex (420 Ma, Hurgey & Hess, 1972) and
the Guaremal Granite (403 Ma, Urbami, 1983},

The metasedimentary rocks of the Caracas Group (Las Brisas and Las
Mercedes formations) are the more extensively exposed and have paleonto-
logica) ages of Late Jurassic - Early Cretaceous (Urbani, 1982). The core
of the Coast Range is in part formed by granitic gneisses of the Pefa de
Mora Formation, previously considered to be equivalent in age with Las
Brisas Formation.

Three samples of the Pefa de Mora augengneiss from the type locallity
and Chichiriviche (location map in Urbani & Ostos, 1989) produce the
following Rb/Sr isochron:

Sample.  ppm Rb  ppm Sr 87pp,/865y 87586,
PH-B6-1 27,4 106.9 6.269 0.B4784+0.,00012
PH-B6-2 270 8.9 7.840 0.89125%0.00018
PH-B6-3 155.4  162.1 21793 0.77486¥0.00012

B750/885r (1) = 0.71103+0.00734, best slope 0.02240+0.00121 that allows
to calculate an Early Proterozoic age of 1560483 Ma,

Rocks this old have never been previously reported in the Coast Range
and introduces a new element for the interpretation of the tectonic evo-
lution of the southern edge of the Carlbbean plate and reinforces the
criteria sbout such evolution given in Navarro ot af. (1987).
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TECTONIC AFFINITY OF MAFIC ROCKS FROM THE CARIBBEAN
MOUNTAINS SYSTEM, VENEZUELA

OSTOS, M. (*) and AVE LALLEMANT, H.G., Daparimeni o Geology
and Geophysics, Rice University, P.O. Box 1892, Houston, Texas
77251; (°) also at the Universidad Centra! de Venszuela, Fac.
Ingenieria, Dept. de Geologia, Caracas 1051,

The Caribbean Mountains System of Vanezuela consists rom north 1o south
of the following four sast-west trending belis: Cordillera de la Casta Ball
(CC), Caucagua-El Tinaco Belt (CT), Paracotos Bak, and Viila de Cura Belt
(VC). A peirologic and geochemical sludy of mafic rocks in these belts was
underiaken 1o delermine the taecionic selting of thesa rocks and their
signiflcance with respect 1o the interaction of 1he Caribbean and South
American lithospheric plates.

Major- and trace-element abundances of thirty-eight (38} samplas and rare-
aarth element (REE) abundances of five (5) samples from the CC waere
analyzed. These samples were taken from the high P/T melamorphic beh of
the CC. All discrimination diagrams suggest thal these rocks lormed in a
mid-oceanic ridge or marginal basin environment (MORB).

Ten (10) hornblenda gneiss samplas from the CT were analyzed lor major-
and irace-element abundances, and three (3) for REE abundances. The
major- and trace-alemen! contents are lypical ol tholaiites: traca-atement
discrimination diagrams suggest a vokanic arc affinity, and the REE patterns
indicate associalion with an Andean-lype magmatic arc,

Major- and race-slement abundances of thify-two (32} metalavas from the
VC ware analyzed; twenty-five {25) from the high P/T metamorphic Villa de
Cura Group and seven (7) from the Dos Hermanas Formation. REE
abundances were measured in four {4) samples from the Vila de Cura
Group. The trace-element abundances and discrimination diagrams of the
high PIT rocks sugpest that 1hese rocks were MORB's; the REE conlents and
patterns are inconclusive. The major and irace elements of the Dos
Hermanas metabasalis indicate 1hal hey are tholeiites and have formed in a
volcanic island arc setting.

Two tectonic models will be proposed. In tha first, the entira Caribbean
Mountains System Is allochthonous and was lormed far lo the wesl. In the

second the VC is proposed 10 be parautochthonous.

THE TINAQUILLO PERIDOTITE COMPLEX, VENEZUELA

OSTOS, M. {*) and AVE LALLEMANT, H.G., Department ol Geology
and Geophysics, Rice University, P.O. Box 1892, Houston, Texas
77251; (") also at the Universidad Central de Venezuela, Fac.
ingenierla, Dept. de Geologla, Caracas 1051.

Both the Tinaqulillo Peridotitea Complex {TPC} and the Tinaco Complex [TC)
arg part of the Caucagua-El Tinaco Be. The TPC consists of approximatety
70% harzburgite, 20% dunite, and 10% metagabbro. Tradillonally, It was
thought that the TPC Intruded the TC as a crystal mush and that the
metagabbro bodies were xenoliths of the TC. Major- and trace-alemant
abundances of twelve and rare-earth alement (REE) abundances of three
metagabbro samples from the TPC were analyzed. The Ti0z and trace-
element abundances are characteristic of mid-oceanic ridge or margina!
basin tholelites (MORB). Normalized REE patterns of the TPC metagabbros
are flat but for positive Eu-anomalies; they also are characterisiic of MORB's
and are simllar fo the REE patterns of gabbros of the Semail ophiolile.
Major- and trace-element abundances of ten and REE abundances of four
melagabbros from the TC were analyzed. The TiOz conlents are
characteristic ol volcanic arc basalts. The REE patterns show a light REE
enrichment similar o basalts of Andean-type margins. Thus, the
metagabbros of the TPC are nol xenoliths of the TC. Insiead, the TPC may
ba an ophiglita sutured 1o 1he TC during pre-Crelaceous time.

Microprobe analyses of pyroxenes of the TPC peridetites indicate that thay
underwent Bl least two thermal events. The first event occurred at
approximately 1400°C and the second at about 650°C; the first may be
related to crystaliization in the upper mantle; the second may ba related to
the teclonic juxtaposition of the TPC and TC,

The gabbros of the TC near the contact wih the TPC have ralict granulite
facies mineralogies, which may be related lo the 650°C avent Iin the TPC. All
rocks of the TPC have an inlense mylonitic 1exiure which formed during 1he
650°C event by oblique dexiral sirike-slip or oblique southeastward
underthrusting along the east-west striking, south dipping lectonic contact ol
the TPC and TC.
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INTERPRETACION DE LOS DATOS OFOFISICOS CON FINES DE LA

CARTOGMAFTA CPOLOGO-ESTRUCTURAL DE 1A REPUBLICA DE CUDA

Msnuel E, Pardo Feharte

Institute de Geologia y Paleontologia
Calzada #851 Esquina A & 4, Vedado 4, Plaza de la Revolucion
La Habana, CUBA

Se exponen los principales resultados en ls interpretsoisn

B'Oléslol de los datos ;rlvln‘trlno-, lcro-ngno'tlnol ¥ merg
gnm..pootrom‘tr!eu-, oon fines de la oartografis scélugo-
estructural de ls NMepiblios de Cubs, Se inoursions en sl -
prohlema de la naturalexza g.o.l.!‘)c!.u de las principaleas fau_rl
tes de anowaliss gravimagnatométrioas residusiss ¥y, @sroam-
pootro-‘trin--. Como resultsdo, se establsce sl caragtar,

fundamsntalwente, recose de las primerss y 1= protebls vin
oulsoién de lns Gltimas con la oconcentraocidn de distintos

éxidos en 1s parte superior de la oorteza de intemperismo -
(suelos), & consscusncis de su evolucidén en las condioicnens
de clima tropicel, Fn base s la regionalisacidén conjunta -
(visuml) de los cempos gravitatorio y meromegnaticoc ase oon-
fecoiona un esquema interpretativo ..61uo---truutur-1 de -
la Tlop\iﬁl!.el de Cube| se deliwitan las prinoipales unidsdes
© bloques gedlogo-geaf{sicos ¥y, me coments, sspesculativamen
te, sobre su posible maturaless y relacién, Finalwente, se
shorda 1a tdentificmcidn da los complajos satructurc.rooo--
sos reconoocidos en el esguema anterior, oon sus homdlogos =

sstructuro-metalogénicos,

LA CONSTITUCION GROLOGICA DEL MACIZO ISLA DE LA JUYENTUD Y

SU METALOOFNTA ENDOGENA VINCULADA AL MAGMATISMO ACIDO,

Manusl E, rardo Fcharte

Instituto de Geologia y Paleontologia

Calzada #85) Esquina A ¢ 4
La Hanane: CUBAq ¢« Vedado 4, Plaza de la Revoluction

Se argumenta ls solucidn tedrios del problema sceros del vinou
lo entre ls estructurs dowiom regional mis Joven, superpuests
51 ocusdro de wultiplegsmisnte ¥ mstsmorfiewo de las sscusnoias
del maoizo, y el desarrolle del magmatismo soido Y 8u metaloge
nia ssooisds en la region, Cowo resultado, se establece que,
probablements, & consecuencia dal proceso de formaoidn y svolu
©13n setructursl del domo, tuve lugar el swplasswiento de POus
quefios plutonse gran{ticos {50-100 K-a), looslizedos en 1s in-
tersscoion del sistema radiasl das gristaas del domo con el ll.t:
=A anuler de fresoturss profundes que lo delimits, a través dsl
oual, presumiblements, peneiraron los fundidos anatéoticos, A
partir de sus Ipéﬂ.l:l.l subvolodnicos difarsnciadoas, tuvo lugar,
®l parecer, la telescoplzaoiin de les intrusionss fisurales Yy =
de la minsralizsoidn, fundaments lmente, dentro del sistesa ==
dial de gristae., Basado ®n un meocaniswmo de hersnois -ctlloga'n_!._
oa; =b aupons que los plutones a't-n:(uouu formadon ocondu jsron a
concentraciones winerales, s3lo donds éstos sobreyncfan » monas
mineralisadess presxistentss Y qua 1s regionelimseidn geoquinmi-
os del territoric reproducs 1a sonalidad geoquimioa (y -ct-losé

nica) del basamento reelaborsdo,



Hodelo para la evalusoion de recurscs potencisles (Prondatico P3}|

oonsideraciones tcérloo--otndnléslol ",

Manuel E, Iasrde Eoharte
Instituto de Geologia y Paleontologla

Calzada #851 Esquina A & 4, Vedado 4, Plaza de la Revolucion
La Habana, CUBA

Se desoribe un wodelo para la svalusolon ds recursos potanniales
(prom;luuo P3, y el procedimisnto de splicsclén, & ser utlliza-
do en los ceasos de regiones poco exploradas, levantadas en esocA-

lss wedims (11250 000 - 1:100 000), donde no se aispons de infor

waolién preciss sceroa de la densided eapaocial, dimensiones y, ley

prowedioc de los depdsitos de interés, FEl matodo desorito consti
tuye una generaliszacidn del wodelo de Finoh y Mo Cawmon {1987).
Eets se fundaments en ls derivacidn del faotor probabilistico e
partir de la diatribucién de oourrencies winersles en sl dres de
eastudio ¥ en 1la eatimaoidn del tonela je de mena y de la ley desl
mineral 1itil, as{ como del faoctor de error ascoisdo, # partir de
las setedistions correspondientes a lom depdsitos tipc mundisl,
La conoepoién de eate modslo responde & una base tedrico-metodo
l.e'b‘snl. de 1{uites precisos, la ocusl se sxpons en la parte intro-

ductories del trabajo,

ANALYSES MINERALOGIQUES ET PETROGENESE DES ROCHES DU VOLCANISHE
RECENT DE LA BASSE-TERRE EN GUADELOUPE

PASCALINE, H. et JERENIE, J,-J.-Université des Antilles-Guyane
Laborstoirs de Géochimis Volcanologie - B.P, : 5927 -
97167 - Pointe-$-Pitre CEDEX - F.W.I.

Sept  échamtillons représentstifs de 1s série wagmatique du volcanisme
Hadelsine-Soufridre ont étd choisis pour une asnalyse min

logique plus
spprofondie. Toutes las phases windrales ont 4ré repérdes st analysdas
de fs¢on & mettre en dvidence 1'dvolution wagmatologlque du massif récent.
= La composition de ces phases mindrales,

- leur ordrs d'spperition,

= les calcules de températures d'équilibre,

= 1'exlstence ou non de certalnes phases minérales & certains stades d'évo-
lution magaatique,

- 1'observation de traces d'instabilicé POUT certains mindraux,

ont parmis d'sboutir 4 un wodéle basé sur 1'étagement de deux réservolrs
maguatiques asux profomdeurs respectives de 18-20 ks et de 8-10 Wm dvoluant
chacun par cristallisstion fractlionnée.

En outre, cs modéle est en accord avec la répartition des foyers des

séismes au nivesu du massif de la Soufridre.
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HINERALOGIE DES SUBLIMES FPUMEROLLIENS AUX SOUPRIERES DE
GUADELOUPE ET DE HONTSERRAT

PASCALINE, H. st JEREHIE, J,-J.= Université Antilles-Guyane
Laboratolre de Géochimle Volcanologie - B.P. : 592 -
97167 - Pointe-d-Pirrs CEDEX - P.M.I1.

PERSON, A., TOUTAIN, J.-P, Universicé P. et M, Curie - Département de
Géologie dynamique - &, Place Jussieu - 75232 - Paris CEDEX O3

L'anslyss minéralogique par diffraction des rayoms X d"échantillons de dé-
pdts fumerolliens prélevés aux Soufriéres da Guadsloupe et da Montserrst
2 permis 4'identifier une vingtaine de mindraux sublimés dans }'environnement
immédiat des évents fumercolliens.

La plupart de ces minéraux de basses Lempératures sont des sulfatea. Les
minéraux les plus abondants et les plus [réquemment rencontrés sont : le
gypss, l'anhydrite, les alumogénes, 1'halotrichite, la calcits, les amecti-
tes, le soufre, le quartz et la pyrite.

La ecristobalite est rencontrés sous les deux phases, basse et hautes tempé-
rastures § cette derniére phass devant appartenir au groups des mindraux
volcaniques sssoclés par entralnement mécanique aux dépSts fumerolliens.

Ces minéraux résultent pour 1'sssentiel de 1’attaque par les gaz volcaniques

richas en n:s du matériel andésitique constituant 1'sncaissant des dépdts
studiés : 1'action wétéorique pouvamt jouer un rlle secondaire, le Eypse

4tant par exesple probablement le produit de Ya transformation de 1'snhy-

drite d'origine volcanique.

BOCEME STRATIGRAPHICAL BTUDIES, MARACAIBO BASTN, NORTEWESTERM
VENEZUFLA.

© PITTELLI, R., Maraven, B.A., Exploration Department, P.O. BCK
828 Caracas 1010A. Veremmla.

Benthic foraminiferal analysis were carried out in samples
{cuttings, cores) of eight walls and one cutcropping section from the
Maracaito Basin, northwestern Venemuela.

The wells located across the basin, from the west to scutheast,
are in the La Par, oncepcion, Sibucara, Oabimas and Cauta oil
fields) and the outcropping Eocene section is near the Misca Anti-
cline, eastward the Mene Granle oil field (Text-Fig.1l).

The siliciclastic ssquence, sarly FEocens - late middle Ecoens in
age, in formed by the Trujillo. Misoca, Pauji and Jarillal formations.

Five foraminiferal assemblages, palecbathymetrically relatsd were
distinguishads 1) Alluvial drm  =p. blage typify the
Migoa Fopmation to the west. 2} Deltaic i -~ Haploph
woldes assemblage characterize the Misoa Formation in the whole stu—
died area. 3) Nearshore Quinguelooulina = Agglutinated Foramind fera
assemblage recorded at the base and at the top of the Misoa Forma-
tion, in the central and eastern studied area. 4) Lnner-Mid meritic
Bolivira - Giphonina isbonifers assemblage recognized at the base
of the Fauji Formation and at the top of the Trujillo Formation. s)
Outer neritic/upper bathial Sigsollopsis schlushergeri - Textularia
saggitula assemblage recognized in the Poujl Formation and locally
{to the midwest of the area) in the Misoa amd the Trujillo formations.

Falecbathymetric changes such as shallowing upward sequences
(between the Trujillo and Misoa formations). deepening upsard secuan-
ces (between the Misoa and Feujl formations), and the main changes
within the Mison Forsation are related to the sediment supply ard to
eustatic changes of the sea level, However, local changes can be re-
lated to palectopography and poseibly to sinsedimentary faulting.

Known reservoirs in the Misoa Formation and at the top of the
Trujillo Formation are sand bodies defosited in the nearshore and
deltaic enviromments then, the faunal assamblages distribution can be
used to predict facies changes and consequently scme sandy reservoir
limits.



STRUCTURAL INTERPRETATION OF GRAVIMETRIC AND
AEROMAGNETIC DATA FROM THE SERRANIA DEL INTERIOR RANGE
AND THE MATURIN BASIN (YENEZUELA) .

G. POTIE * , J.F. STEPHAN **

*: GIS " Océanologie et Géodynamique *, & Avenue L Gorgeu
20257 Bresi Cedex FRANCE.

** : Institw Géodynamigque URA 720 Université de Nice Saphia Antipotis,
Pare Valrose 06034 Nice FRANCE.

The eastern Serrania del Interior lies in northeastern Yenezuels. south of the Et
Pilar dextral wirike-slip fault. It represents the foreland fold and thrust belt of
the eastern part of the Caribbean Chain, The Malurin Basin lies belween the
frontal thrust of the range and the Guyana shield.

Both the stratigraphy and the shallow Structural patiern of the Serrania have been
studied with data from & geological field survey. At & more regional and deeper
scale we siudied gravimetric and Beromagnelic data.

The Bouguer snomsly increases beiween Maturin (<160 mGal) and the El Pilar
fault zone (0/+10 mGal} . Modelling on the profile Muelle de Cariaco- Aragua de
Maturin-Puerto Ordaz has enabled us to confirm the existence of a shallowing in
the basement below the northern hall of the range, from a thickness of w0 km
in the sedimentary cover below the Maiurin Basin,

The pseudogravimetric  transformation of the magnetic anomaly (induced
magnetization) shows that the gravimetric and magnetic anomalies share the same
origin in the crysislline basement. This is most clearly shown by the same N70
Structural trends in both magnelic and gravimerric anomalies,

In addition, we see & NI130 lineation in the southeasiern sector. Thit may indicale
that the Urica fault, which s seen in the sedimentary cover to the NW, has also
involved the basemem. However, there is no direci evidence of Taulting in the
sediments directly above the magnelic lineation. Instead, we propose thal the
Urica fault was d by readj in the sedi 1ary cover above a
Proexisting discontinuity. This is in agreement with our inierpreiation of (he
northers Maturin Basin seismic dats, which shows the existence of o basal
detachment surface.

We finally propose that the shallowing in the basement shawn by the gravimetric
models is the resull of 3 poit-Miocene movement (slab elastic Tlexure) .

Rel. : POTIE G., (1989) . - La Serrania del Interior QOriental sur le transect
Cumana-Urica et le Bassin de Musturin (V ). Applicsiion des d
Béophyziques el glologigues 4 une intesprétation struciurale. PAD. thesis
University of Brest (France}, 1989, 240 pp., 95 figs., 13 pl.

PROBLEMAS DE LA GEODINAMICA DE CUBA

PUSCHAROVSKI, Y., MOSSAKOVSXI, AA, NEKRASOV, G.E. and SOHOLOV S.0.
(Instituto do la, Acagamia de Clancias de la URSS).

FLORES A.M., FORMELL F.A. and CABRERA R, (Instituio de  Geologla y
Paloontologia, MINBAS, Cuba.)

La 4 ica de Cuba una gran J! ¥ h Los
procesos de colleidn y de desiruccidn luvieron un cardcler diferante y asincrdnico en
diforentes sepmanios de Cuba. En ¢l Sepmenio Canlrai estd represeniada la serle
lataral mas pi de el asln, de difarentes ronas. Aqul, la formacken
de la sslruciura plegada alpina es of resullada de dos collsiones diferentes - Campaniano
y Eoceno Inlerior-Madio. La primera 8o debit al choquée de un Iragmanto (desprendido y
Iransportado hacla el Norts) del margen continantal de América del Sur, con el arco
Insular surgido en la paleocuenca del Caribe en el limite Jurdsico-Cretackco. La causa da
i3 primara collslén fue la subduocidn (con buzamiento al Norte) de |a coneza oceanica da
la depresion meridlonal, bajo el borde sur del arco volcanico y |a consecuancia deriva
hacia el norie del fragmenio de Amaerkca det Sw. Como resullado de esia colision, casd la
subduccidn y se lormd of arco Insular prolocubano, en cuyos taludes se acumularon, a
partlr del Campani; M laj lask y carb do-terrigancs.
Esla collsldn provoco el “sallo” de la zona de subduccidn & borde narte dal arco
protocubana, con buzemianio sl Sur. De esla manera, comanzd el proceso ca absorcion de
la coneza oceanica de la depresidn . producd un L répido
dal continente noreamericano con el arco Insular, completandose en al Eocene Inlerior-
Medio su collsién y la de los frag de la o i b ica y
delarco insyler protocubano, sobre el margen coniinental, En el Segmento Occidental
(8l oese do 1a Fala Pinan) of cardcier de los procesos geodinamicos fue dilerente. Aqul
en ol Palsoceno Suparior-Eoceno Inferlor-Madio, ocurrion 1a colisién directa del
fragmenio continenlal suramaricano y el margen continenial norteamaricanc. La
colisibn parece ser la nica que se produjo en esle segmenio y provocd una complicada
esiruclural de sobrecorrimientos en los complejos de la cobartura sedimanlaria de
ambos margones,

En ol Segmenio Orlental los procesos transcurrleron de una forma complelamanie
diterente. Aqui, sa produjo tambien el choque del arco Insular cratacico con el margen
continental nortaamaricana, el cu | provocd el cabalgamiento en direccldn norte de Jos
compiajos del primero. Ademas de ésto, al final del Cretacico Superlor {Maasichtiane-
Palecceno) se produjo la escisidn del arco insular, & ko largo de la linea Cauto-Nipe,
produciéndose un movimiento divergenie (al noroaste y &l sureste) de las masas rocosas.
Al norle ocurrlé la colisidn de los fragmentos dal arco volcanico con el margen
icano, mi que en @l Sur se produjo al apllamienio tecidnico
da los complejos del primars, los cuales constiluyeron el basamento plegado del arco
del Paladgenc Temprano de Sierra Maesira-Caiman. En ol centro da la zona da
distensién, posiblemenie sobie un diaporo del manio, surgié una depresian rifiogénica
subocednica de cono perlodo de desarrolio, sl parecer relacionada gaendlicamente con la
Cuenca de Yucatan.
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PATTERN OF FAULT AND FOLD STRUCTURES IN COASTAL PLAIN ARCAS OF SOUTHLRN
PUERTO RICO AND CENTRAL ST. CROIX

- htree Industrial
.A,, U.5. Geological Survey, WRD, 6481-8 Peac
:Er:f':'u:ra;n'le. GA 30360 and RODRIGUEZ, JesGs, U.S. Geological
Survey, G.P.0. Box 4424, San Juan, Puerto Rico.

Subsurface geologic maps u:‘ng d:ta f:oc:]o;:r 3221:02:'&1:|fla::a:’§:{h
southern Puerto Rico and centr .
::::: ::e u:derhln by a complex series of subsurface fault or fold

structures,

d by six fan-deltas that
Rico's southern mountains are bordere
::c:ﬁ:e }:gn!n narrow {3 to B kllo-et:rlll. Ii:u! elnngaﬁe Ezg[’;ilgrzti;)o'
d thickening sequence

coastal plain, forming & coastwar o)

{ Hiocene {?7) to Holocene age.
bedded ¢obbles, gravel, sand and 511t o T e e

left-lateral wrenc au ¥
Fan-deltas cover two morthwest-trending, hofauts
Subsurface maps indicate tha
Rio Jueyes and Esmeralda faults, : thot both
of en echelon faults,

faults continue to the southeast as a series ! o ond

faults to form 2 complex o
combine with northeast-trending cross i e o o

1ifted blocks lie at the discon u
and graben $tructures. Up the dlscontinous e,
ike-slip faulls and graben structures
:::D:u::rrwest. a: unnamed fault lies parall:l to }Mt:itnu:u::::ei:dedge
- hwest nearly
e el Siatn meroins The annan Tt Yinks with several other
tal plain margin, The unnamed fault hin

?:uﬂ: i::: surk! northeast,' These faylts, in combination, form the
landward edge of the Ponce basin,

ion of Qligocene to

e contour map of the Jealousy Format

:izz::i‘:;e suggests that several fault block structures veruc;ll{u

displace St.' Croix®s central carbonate go_ast:: p:““o::q:igﬁ:-qf 4}:““
fn the subsurface strike in two directions,

:22?::& :o the northeast and displaces coastal plain stratT ad{;ctn: to

the Northside Range, These faults are conplem?nv‘.:d :yu:::r:sln :“

tock or fold str

strike northwest. An uplifted fault b N o s onal
stern part of the coastal plain seems to lle

:::;:::1 of ap:trne-snp fault. A downdropped block in the south

central part of 5t, Croix 1ies in the tensional quadrant,

A pull-apart basin tectonic framuorl\gi_s pustmulal::‘:gnl:ﬁr:’:;::::t::d
structures in southern Puerto Rico. e p

g;‘:;;surﬁce faults and fold structere that underlie c:ntr?fit;ag:?’::

are suggestive of extention and ¢ontraction along a buried le

strike=s11p fault,

WHITING SEDIMENT: BIDLOGICALLY INDUCED NON-SKELETAL PRECIPITATION
OF ARAGONITE

ROBBINS, L.L, University of South Florida, Tampa, FL, 33620,
BLACKWELDER, P.L., University of Miami, RSMAS, 4400 Rickenbacher
Cawy. , Miami, FL 33149,

The origin of whiting sediments have besn a controversial
subject for decades. Although both skeletal ang non-sheletal
origins have been proposed, none of the ®vidence thus far has
been conclusive. Data coliwcted from several whitings from west
of Andros Island, Bahamas in October 1987 and August 1988 supgest
that these aragonite laden waters may be the result of high
Organic content in supersaturated carbonate waters.

During the Auguet cruilse, a number of whiting sampies wers
collected snd immeciately preserved in glutaraldenhyde, Scanning
and transmission wlectron microscopy of pr rved and
nen-preserved samples clearly demonstrates a relationship to
cellulsr organice and s agonite crystals, SEM analysis of
preserved whiting sediment reveals the pr ncte of clumped
spheres of randomly oriented gonite n *% ranging in size
trom 15-30 microns in diamat TEM of the samples shows that
cells and organice in varying stages of degradation are
éssociated with aragonite nesdles. Aragonite crystals exhibit a
random array, having both perpendicular and parallel arisntations
to the arganic membranes. This type of minerajization implies &
biological ly=induced precipitation as opposed to -
biologically-controlled or matrinx sediated mineralization.
Further data on the biochemical nature ot the organics associated
wWith the whitings indicate the presence of highly negatively
charged proteins and macromolecules on which calcium carbonats
may precipitate.

These dats sugQest that some of the Bahams Banks
precipitation of aragonite needles may be partislly induced by
the highly charged microenvironment crested by cells in varlous
stages of growth anod degradation. Whiting sediments appear to be
biologically induced, but of a non-skeletal origin. This
mechanism has far reaching implications in the production pt |ime
mud throughout the geological record.




IMFERFORATE LARGER FORAMINIFERA FROM THE OLIGOCENE OF
JAHAICA

ROBINSON, E., Department of Geology. Flarida
International University, University Park, Hiaml,
FL 33199, USA

larger foraminiiera Iln platform carbonates
ern Jamaica contein Praerhapydionins
deljcats, s well ies of Archalas, Miosorites and
other peneropliltorm genera, irom levels correlated with the
Ol lgocene Browns Town Formation. The age and significance
of the assemblages are briefly discussed.

FALEDCENE LARGER FORAMINLFERA FROM EASTERN JAMAICA
ROBINSON, E.. Department of Geologyv. Flar‘h!a
International University, Untverslty Furk.
Miaml, FL 3319%, usa

anlkothslia and Ulscocyclinag, previausly
<« Palesocene Nonsuch Formation of
are described and jillustrated.

Specles ol 3
reportied from Lh
nofthesstern Jamalca,

SIGHITICARCE OF CEOTEERMAL GRADIENTS IN FETROLEUM RIPLORATION
1IN TRINIDAD

RODRICUES, K., Geological Services Laboratory, Trinided and
Tobago 0Ll Company Ltd. (TRINTOC), Pointe-a-Pierre, Trinidad,

The corralation batwesn positive geotherss] snomalies and the

of hydrocerbons la bssed on the premise that water is the
major agent of both hydrocarbon migration and heat tr efer in sedi-
mentary basine, and suggeste a genetic link between geothermal
gradleats, hydrodynamics snd hydrocarbon occurrences. This
association has genersted growing lnterest in geothermsl studies in
relstion to the occurrence of petroleum deposits and the importance
of the temparature history experlanced by the acurce rock in the
maturation process.

Geotharsal gradients were derived from bottom hole temperatures re-
corded on slectric logs from 250 exploratory snd develapment welle
drilled over Trinidsd, including the Gulf of Parla and Lhe North
Comst and East Coast warine aress. A study was underlaken Lo deter-
mine the temperature reglmes, to identify and map the depth renge of
the oll windovw in various a8 and to delimit the zones of heavy
(biodegraded) olls. An Lso-geothermal gradient msp of Trinldad,
showing local and reglonal varistions in heat Elow, is presented.

th:lnr-sl |udl.csu over Trinidad vary betveen ¢ 9°F and 2. °p per
100" (17°C and 36°C per Xw), rarely exceeding 1.5 F/100' (28 C/Km),
and e comsparable to the worldwide average of 257 C/km. These
varistions ar lated primarily tor (1) position of basement (heat
source} with raspect to overlying sediments; (11) difference In
vertical and lstersl thermal comductivity of the rocks due to litho-
logle varistion; and (1Lt} effects of water woving Lhrough the
sedimentary section,
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Caribbean Conference Absiract for Rosencrantz. Oral Presentation

TWO-PART CONVERGENCE ALONG THE CUBAN OROGENIC BELT:
OBSERVATIONS AND IMPLICATIONS

ROSENGCRANTZ, E., Univershy of Texas Institute for Geophysics, B701 Mopac
Blvd., Austin, TX 78758 USA

The Cuban orogenic bell is commonly considered as arising from the
convargence and collision betwaen a northward moving Antilles volcanic arc
and a stable Bahamas camonale platiorm in Eocene tima. Howevar, Cuban
stratigraphy and structure suggest that the bell was assembled In two Elages,
one In 1he Late Cretaceous and the second in the Early to Middle Eocene.
During the Cretaceous, Cuban Zaza Zone volcanic rocks accumulated as an
|sland arc over a norih-dipping subduclion zone located south of the arc.
Remnants af this subduction zane include a buried irench along tha southeasl
margin of Cuba and the metamorphic shear zone mapped along the noriharn
edge of the Escambray massit. Campanian to Maastrichtian radiometric coaling
ages of plutonic and related metamorphic rocks north of this suture, and ol
blueschist minerals located within the suture, suggest that subduction had
ceased by 1his time. Arc rocks were extensively eroded during the
Maastrichtian, with local exposure of basal ophiolites. Crusl south of this sulure,
within the Yucatan Basin, Includes the Escambray and Isle of Pines
melamorphic massits and tha thickenad oceanic crust of the Cayman Rise, the
prasence of which probably contributed 1o nornh-dipping subduction stoppage.
Posi-Maastirichtian Narth American-Caribbean convergence 1ook place along a
south-dipping thrust zone located north of the arc. The overthrust sequence,
consisting of Cretaceous arc and Caribbaan Basin (Tethys) sediments and
basement, obducted onto the Bahamas platform during the Middle Eccene.
Platiorm sedimenis show little evidenca of overthrusling until Upper Paleocens
time. Wells drilled in the Havana area penatrale series of platiorm segquence
duplexes emplaced during Late Paleocene to Early Eocens time. Dated
melange rocks In central and westem Cuban indicate 1hat arc rocks thrust over,
and deformed, underlying sediments between Early and Middia Eocens time.
During the northward mevement of the overthrust plate, & small pull-apar ocean
basin, similar to the present-day Cayman Trough, devaloped within the plate
glong Its westem, sirike-slip margin adjacent to 1he Yucalan platform.

Caribbean Conlerence Absiract for John G. Scialer. Oral Presentation

THE CAYMAN TROUGH: AN ASSESSMENT

ROSENCRANTZ, E., and SCLATER JOHN G , Uiniverslty of Texas inetiute lor Geophysics.
Mopac, Austin, TX 78750 USA ' BT

The opening ol the Cayman Trough has long been used as & measure of |
displacemant of the an [Hale relative 10 the North American plate and, indirectly, mhw:“\:
the South Amarican plste. This measure Is nol absohits as once 1hought, owing Io the
obssrvalion Thal the core of the Caribbean plate, as represenied by tha Colombian and
Vanezualan Basing, is separated irom tha Nonh Amarican plate by one or more EW trending
wanscurrend Taull zones located south of the trough. Nevetheless, the hisiory of rough
provides Important clues a8 1o the age and durallon of tecionic avenis wilhin the northern
g-lrbb:an;.mw'::.“lt‘\l:‘rowahnl: the trough as an element of tactonic reconstruction 1ands 10

bscur [ n nsell dis several as|
e ‘ oug plays pects which preseni a number of

For instance, the Cayman Trough provides the opporunily o siudy 1ha 1ull evolution
what might be considered a “mature” pull-apant basin. The l.ﬂi:ﬂli tecionics of tha mﬂmﬂ
Caribbean sugges! thal the trough originaled during tha Eocens as a pull-apan along the
developing EW wending Nonth American-CaribbDean transiom shaar zona, This s supponed by
obsarvations hat rift biocks st the easiem and wesiem marging of the irough lie oblique to the
bounding sirike-slip taulls, with 1aull pattems similar 0 those seen within pull-aparis developed on
smallar scales and similar 10 those cocumeniad by experimantal work. In contrast, magnelic
anomalies and crustal faults originaling by seafioor spreading within 1he trough trend i right
angles lo the boundary faults. The Wransiion between the rfled margin and oceanic crus! Is
Bbrupl mm pis _rm:‘ paenly trung ing Ihose of the riled margin.

eresting aspect of I ayman Trough is ihat is opaning direciion Is |
constrained by the bounding transiomms. The basin opsned slong & sel of "'mlfm.?::g
hm"lk. m:.ornqu u;:: r:.ormnm;wm an sxact maich of s conjugale rit marging. This
with 1 sequence and nature

ualbolm;g:?\nwwlm llllﬂcm.mﬂ rifting o the of the indiation of

ayman Trough ofters the opportunily 1o examina Bho! rc cool under
condltions other than those of deep ocean basins. Measuremants ol W‘l&f‘lm u:‘ohm flow
within the Irough show thal it is oo deep and 100 cold relative to crusial age as determined from
maring mag and regional This suQQs hat cookng within
the Ireugh s sirongly atiecied by hest loss laleral 1o the trough, loward the older, coider
lhospheric masses of ihe bounding Nicaragus and Cayman rises. Measurements ol basament
depth and haat flow within the Irough show good cormelation 10 depth and heat llow predicted by
small 6cean basin cooling models which Include lateral as well 83 verical cooling of accreling
Whosphare. This differance of cooling history, sel against probable differences in seslloor crusial
mﬁbﬂ and struciure, can provide addiional insight into the mechanics of ocean crust




LATE CRETACEOUS SYNOROGENIC FLYSCH OF EASTERN GUATEMALA - THE
SEPUR FORMATION

ROSENFELD, J.H.
Houston, Texas.

and BARRETT, S.7., Amoco Production Company,

Over 2,700 meters of Late Campanian to Hasstrichtian Flyach of the
Sepur Yormation overlis the continental Yucatan (Mays) Rlock In esstarn
Guatemals. The flysch and underlying units are folded and thrusted by
post-Hamstrichtlan/pre-Miocceans ¢omy resslon attributed to the collfsfon
of the Maya Block with an feland arc or the Chortie microcontinant.

s in Sepur Formatfon sandstones and channelized dabris flow

cong a8 indi PT from voleanie, carbonate snd ophioli-
tic terranes, Crystalline “"continental" basement clasts are notably
TaTe 1o sasters Qustemals.

The thick flysch sequence morth of the Suture zone is diachronous along
strike: Late Cretsceous in eastern Guatemala, Paleocene-Eocene in
vestern Cuatemals, and Late Cretacecus through Neogene fn Chiaspas,
Mexico. Clast lithologiss in the flysch suggest fncreasing fnvolvement
of continental basemant wvastward along the suture trend,

ORIGIN OF THE LESSER ANTILLEAN ISLAND ARC:
DATA FROM REPTILES AND AMPHIBIANS

ROUGHGARDEN, J., Stanford Universily

Data on the ecology, systematics, and biogeography of Anolis lizards, com-
bined with that on other reptiles and amphibians in the eastern Caribbean,
suggest Lthat:

1. The northeastern and soulheastern Caribbean have had distinct ge-
ologic histories. The line separating these provinces starts between
Dominica and Marlinique and extends southwest 1o between Curacac
and Bonaire.

ad

Within the northeastern province, material in the Guadeloupe-Domin-
ica region bas eplit off from Puerto Rico. The fauna of Guadeloupe
and Dominica has had a primarily vicariant origin {i.e., consists of the
descendents of populations Lhat were on Prolo-Guadeloupe at the Lime
of its original fragmeotation from Puerto Rico). This region has Lhen
served as » biological source for the younger islands north of Guade-
loupe up Lo the Anegada Passage. Propagules have come north from
Guadeloupe by over-water dispersal, in accordance with the prevailing
currents.

L ad

Within the southeastern province, St. Lucia, La Blanquilla and Bonaire
scem Lo be members of a former island arc that was "upstream” of the
easiward-moving Caribbean plate. Collision with this island arc re-
sulted in the insertion of St. Lucia between Martinique and St. Vincent,
while La Blanquilla and Bonaire were pushed down onto the Venezue-
lan shelf. The oceanic islands of the southeastern province thus consist
of at least four classes of terrains: Curacao—relaled Lo Grand Cayman;
Bonaire and La Blanquilla—rdated to St. Lucia; the triplet consisting
of Martinique, SL. Vincent, and Grenada; and Barbados—an exposed
piece of accretionary prism thal has formed in silu and been colonized
recently through local over-water dispersal.
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EVOLUTION OF THE MYPOTHESES ABOUT THE ORIGIN OF THE CARIBBEAN

RULL, V., and SCHUBERT, C., 1.¥,1,L., Apartado 21827, Caracas 1020-A,
Yenezuela

In general, it can be said that geological research in the Caribbean
proceeded in three stages: an Initial stage (19th century) of general
descriptions; a later stage of reconnaissance, in part oriented by
economfc motivations; and a final stage of detailed and systematic
studfes. The general hypotheses on the oriqin and evolution of the
Caribbean can be subdivided into two types: static ones and dynamic ones.
The static hypotheses considered that the Caribbean was & submerged
continent or & permanent oceanic basin, The dynamic hypotheses can be
subdivided into those that do not take into account continental drift,
and those that do. Among the first, the most important one {s the
tectogene hypothesis (postulated by Harry Hess), a crustal zone that is
folded downward, originating a negative gravity anomaly, and orogenic,
volcanic, and sefsmic activity. Among the hypoelheses that take into
account continental drift, there are those that preceeded the hypoth-
esfs of plate tectonics, and those that include it. The principal
hypothesis that does not include plate tectonics, tries to explain the
origin of the Caribbean by sea-floor spreading, from a spreading center
located between North and Soulh America. Amang ihe hypotheses that
include plate tectonics, one can differentiate between those that
postulate an autochthonous origin of the Caribbean, and those that
derive it from far away, for example from the Pacific Ocean. A review
of the different hypotheses indicates that those that are based on
plate tectonics have a similar basis and show a certain refinement with
time, On the other hind, those that postulate an autochthonous origin
have very diverse bases and show no refinement with time, In general,
sclentific research tends to progressively increase the amount and
quality of data, in order to reduce to a minimum the prejudices of
those who interpret them. In the geologic study of the Caribbean, this
has been difficult, in large part due to the proliferation of models to
explain its origin and evolution. The modern paradigm of geology, plate
tectonics, was developed before sufficient data existed to generate an
acceptable model for the Caribbean, which was also in accord with the
paradigm. The geologic interpretation of the Caribbean began over a
century ago; therefore, its history is also a sunmarized history of
geology since the beginning of the century.

REGIONAL STRUCTURAL AND VOLCARIC EVENTS VITEID THE COTO) LINRETONB-SABANA
GRANDH COFTACT [BTERVAL (LATE CANPANIAR), SOUTHVEST PUERTO RICO

SANTOS, HERFAF and KAUPFMAN, ERLE G., Department of Geological Scte
CB-250 Unlversity of Colorado, Boulder, CO 80309 V.S.a.

The Campanian Cotuil Limestone represents s transgressive carbonate plat-
form which occurs between the Guanajibo and Lajas valleys, Southwest
Puarto Rico Terrain. The Cotui disconformsbly overlies the Lajas Forma-
tion (porpbyritic lava, minor tuff) and is conformably overlain by the
Late Campanian-Nasstrichtian Sabana Grande Formation {volcaniclastic con-
glomerates, sandstones, silistone, minor limestone lenses’. The Cotui
Limestone is divided into a lower, thick-bedded, gray mudstons and
grainstona containing rudistid and utromatoporold frameworks, and an
upper white-1ight gray msssive Erainstons/packstone. Carbonats deposi-
tion acrose the Cotul platform is terminated by rapld inundation of

coaree volcanic and limestone breccias in a volcaniclastic mstrix, and
shallow marine mass flow deposits, SUEEeSLIng & wajor structural/volcanic
event. The co-occurrence of Dursnta SUraEAvica? and Barrettis

in tbe uppermost Cotul Limesione Indicates a Late Campanian age; B.
Bonilifers in limestione breccias of the bassl Sabana Grande Pormation
suggesis a Late Campanian-Early Nasstrichtisn age. New field data from

deposition sssociated with mafor Incresses Inm size and amoynt 01 volcani-
clastic detritus across the southwestern platfors. The following series
of evenis were noted: 1) Formation of a half-graben during Iatest Cotus -
time; 2) slump of thin carbonate mudstones with flow structlures con-
talning large angular volcanic blocks inte the graben; 3) temporary qui-
¢scence; Colul Limestone became Lithified with early marine cements; 4)
renewed movement on the veunding half-graben fault associsted with rapid
increass In volcanicwm; mass flow of volcaniclastic debris into the graban
incorporating angular blocks of Cotul Limestone; deposstion of the Cotul-
Sabana Grande transition sedimente continued uninterrupted on the north
block of the graben; %) formation of s sballow marine channel within the
graben, rounding volcaniclastic pebbl and partially rounding limestone
clasts; thin conglomerates tpilled over onto the stable block; & deposi-
tion of shallow marine volcaniclastic sands over the entire s maot h-
ing fault and channal topagraphy; 7> development of a second normal faull
cltting lower Sabana Grande sandstons; the fault dip opposes that of the
11rst favlt; and B) renewal of velcaniclastic sand deposition. This msfor
Campanian avent produced tamsionsl favlte, raptd Initistion of wolcaniss,
end epread of debris flows over much of Southwestern Puerto Rico.




THE CARIBBEAN GEOtOGICAL CONFERENCES - PAST, PRESENT AND FUTURE - IDEAS
AND PERSONALITIES

SAUNDERS, J.B., Natural History Museum, Basel, Switzerland

The Caribbean Geological Conferences began in 1955 in Antigua with a

meeting of only 37 delegates who attended as representatives mainly from

the British territories, The series has run without break since then
with a three year interval between meetings. The second gathering was

held in Puerto Rico with still only 55 delegates. From then onwards, the

conferences have been widely advertised and have attracted a broad
spectrum of Caribbean geclogists and kindred spirits. Conferences today
can expect anything up to 200 delegates.

Right from the start, the series has been supported by workers
domiciled fn the region together with interested participants from

further afield wha did much, particularly in the early days, to make the

connection with academic institutions in North America aml [urope, fine

thinks immediately of Harry Hess from Princeton who had so many students
writing theses in the region that, in those heady days, no rum shop from

St. Croix to Barquisimeto via Mayagiiez was safe from them. Now these
students have sent their students who are busy trying to overturn the
work of their own masters no doubt.

1f the actors have changed, so has the geology - or at least the
interpretation of 1t. At the time of the first meeting the physicists
were sti11 telling us there was no way that they would sanction crust
<1iding about in such a cavalier fashion as the drifters wanted. There
was thus still some surreptitiovs use of land bridges by harassed
stratigraphers and palaeontologists.

1t was just at the time of the Third Conference in 1962 that the
hypothesis of sea floor spreading was first being voiced. In fact,
Professor Hess excused his absence from the Fourth Conference because
he had to go to Lurope to defend his ideas which were still treated
with caution 1f not with disdain by some.

So, the Atlantic was finally opened with some panache, or at least
the north and south, but what of the middle? What should be done with
the Caribbean? The results from Leg 15 of the Deep Sea Drilling Project
were reported at the Sixth Conference in 1971 and this gave the first
direct evidence of what lay beneath, or at least, what lay at the top
of what lay beneath. At the same conference we were given the first
plate model for the development of the Caribbean. This was hot of{ the
press and was to be followed by many others,

Today we know everything, of course. But do we? Perhaps we should go
on for a while longer to clean up a few of the new problems that Lhe old
answers have created. Where better thanat a Caribbean Gealogical
Conference within reach of the sharp tongues of our peers.

12th Carlbbean Geological Conference St. Croix USV!

COMBINED RADAR AND GLORIA MOSAICS OF PUERTO RICO, THE
U.S. VIRGIN ISLANDS, AND SURROUNDING DEEP OCEAN AREAS:
TECTONIC INTERPRETATIONS

SCANLON, Kathryn M., U.S. Geologica! Survey, Woods Hole, MA 02543
SOUTHWORTH, C. Scott, U.S. Geological Survey, Reston, VA 22092

The frst high-resclution, geometrically controlied side-logking alrborne
radar (SLAR) mosalke of Puerto Rico and the U.S. Virgin Islands (USVI's)
has been combined with the GLORIA long-range sidescan-sonar mosaic
of the sumounding deep ocean areas to provide a unique view of a
section of the northern Carbbean plate boundary zone. The GLORIA
data provide a reconnalssance view of the structural and bathymetric
features of the sea fioor; the SLAR data penetrale the persistent cloud
cover and dense vegetation that obscure aerial views of the geologlc
structures and physiographic terrains of the Islands. The combined
mosaics allow us 10 map structures across the land-sea boundary and to
Infor comelations between geomorphic features on land and In the
submarine environment.

Puerto Rico and the USVI's lie within a 400-km-wide plate boundary zone
between the Caribbean plate and the North American plate. The sense
of motion between the two plates Is now mainly left-lateral strike-slip,
although north-south convergence and active subduction occurred here
until about Eocene time. The northem extent of this plate boundary zone
Is defined by the Puerto Rico Trench. Its sediment-covered floor Is
clearly visible in the GLORIA mosalc, as are several long, slightly sinuous,
east-trending, strike-slip faults. These faults lle in the forearc region
between the base of the northem Insular slope and the trench floor and
presumably accommodate much of the present-day plate motion. The
radar mosalc of the Cretaceous and early Terllary crystalline core of
Puerto Rico exhbits 'Ineaments trending approximately N72°W. These
lineaments are not discemible In the middle and late Tertiary sedimentary
units that flank the older core, which Implies that they are relics of the
older convergent regime rather than of the more recent strike-slip regime.
‘The Great Southem Faull rends somewhat more north of waest (N55°W)
than the other ineaments, which it appears to truncate. This suggests
that the fault postdates the other lineaments. The GLORIA mosaic of the
Mona Canyon area shows fault fraces that have the same orientation as
the Great Southem Faull. The southem edge of the plate boundary zone
is marked by the Muertos Trough, where the GLORIA mosaic reveals a
band of deformed sediments at the base of the Insular slope.
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DEPOSITIONAL HISTORY OF TERT1ARY CARBONATE ROCKS,
SUBSURFACE OF NORTHERN PUERTO Alico

SCHARLACH, R. A., HARTLEY, J. R., and V(AI?D. W. C.,
pDept., of Geology and Geophysics, Univeraity of New
Orleans, New Orleans, LA TO148

Deep continuous cores taken by the Watar Resources Divigion
of tha US Geological Survey show that during the late
Dligocene and part of the Miocens, the marine elf (ramp}
of northern Puerto Rico was divided into al least four
“sub-basins”, each with a gifferent depositional history.
vertical and lateral variations in stratigraphy apparently
refleact relative sea-level fluctuations resulting from both
structural movements and sustatic channosl.

L. Qligocene Lransareseion Dy miner [earession -
A. NW ghelf: sand and mud (San Sebastian Fm) lnt_,nrhnuer
sastward with miliclid-soritig carponate mud (Cibac Fm). B.
w-central shelf: sand and mud {San Sebastianl up 1nta
Jarge-foram and red-algae carbonate mud and sand and coral
patch reefs (Lares Fm}. ¢. E-central shelf: same 88 B. D.
MNE shelf: same as C.

- E. Miocene 1 = A: marl and
Jl':.':rt:\oﬂat.o mud with sand and mud (Cibac). B: large-foram
rad-algae carbonate sand and muddy sand (Montebe!la Member
of Cibao). C: ¢lay and mar) with planktonic fossils
( “Mudstone Unit”) in relatively deep basin (graben?}. D:
Tk with terrigenous sand and mud. .

.ulag,ggn_g :gg;g|:mu - A: quartz-sandy miliclid-soritid
carbonate mud (Cibao); possible subseria) exposure in
westernmost part. B: quartz-sandy miliolid-seritid
carbonate mud and caliche (Cibao). C: like B gomo into sand
and gravel updip. O: ske)atal carbonate mud {Ci bao)
interfingering E with sand and gravel (Mucarabones Fm}.

M. Higcens i - A: subaeria)l exposura? {LoOS )
Puartos Fm absent?). B: -algas miliolid-soritid sand wWith
corals (Los Puertos), €: like B, D: carbonate sand {Los
Pusrtos) going E into terriganous sand (Mucarabones).
M. Hiocensa i - A: submarial sxposure?, B: and and
mud and miliolid carbonate mud and caliche (Los P\:!lftol);
karst in eastern part {uplifted block?) C-I:: miliolid-
-algae sand {Los Puertos/Aymamon).
;:fm;dw =~ A-D: red-algse bentnic foram
carbonate sand and sandy mud with cor:ls taymm:on].

Migcens - A-D: subaeria) exposur
b - A-D7: planktonic-foram chalk
(Quebradillas fm).

LATE JURASSIC TO LATE CREVAZEOUS DEVELOFMENT OF ISLAND ARC
CRUST 1IN SOUTHWESTERN PUEF.TD RICO

SCHELLEKFENS, Johannes H., HONTGOMERY, Homer,
JOYCE, James, and SMITH, Alan L. Depar tment of
Geal ogy, University of Fuertc Rico Mayague:,
Fuerto Rico 00708

Three stages of crustal development can be recognized in
Southwest Fuerto Rica based on foss:il senulajes,
radionet-ic ages, gecchamistry, and petrology. T first two
stages sre preserved in the rocls that occur as rafits 1n the
serpertinite of the Bermejs Complex. The thirc stage
unconiormably ovarlies the Berreja Complex. The first stage
is represented by acean flopr rocke, tre second
stage fo-med at ba*hyal depthe dur to crustsl thickenirg by
island ‘src or ocean {loor volcanism. The third stage
represerts island erc rocls  foreed an neritac and subserial
environments following deforration and wrosion of the stages
one and two. The Bermejs Comples consist cf se-pentinite,
met anorphosed basaltic rocks, cherts, and associated
silicified volcaniclastics. The basaltic rocks range in
nelanorphic grade fro weal'ly me’imorphosed pravn.te-
bearing rocts, through greenstones, to amphibolit
Fadiuleriar. assemblaget BugJeEst thatt stzge cne
Vimmeridgian - Tithonian, and of northern Tethyan to Eoresl
palesogeographic origing stage two is Hauterivian - Aptiang
and stage thres cherts #ormed from the Cenomanian to
Camganian in the Tethyan Realm, Major, trace, and REE data
jail tp distinguish between sn ocean flpor and island arc
origin for the basaltic metamorphic rocks. Clinopyrosena
corpos!tions for the gqreenstones, dikee, and two pyrox
gabbro  suggest an island a“c origin. Radiometric ages
indica'e & Hsuterivian to Albian sge for  these rocks,
ccrresponding to the second chert forming per.od. The third
chart forming period is coeval with the intrusion of the
Haguayo Porphyry diorite, and ite associasted island arc
volcanic serles. These volcanics were probebly sul -1al and
a-a partly zcversd by Santonian and Campanisr reef and sheld
limestaones.




Volcaniclastic sndimentation patinen and subnequent feunnl breoke:
An example from the Upper Cretpueoun of Jusaivn.

by

Winfried Schmidt
Nepartment of Geology
University of the West Indies
Kingston 7, Jamuics

The Upper Cretacecus succession in Jomaica is linked lo amnll acalc
erosionsl windows enposing sedimentary rocks of Campanian to
Messtrichtian age. The carbunate shoal/volcaniclaslic sedimentntion
pattern is related to tectonic uplift and submidonce of the cunstricted
Caribbean Plate producing cloastic seyuences and csrbonole mounds in a
close spatial relationship. Hepetitive sequencas uf ssndstomen mnd
siltstones are attributed to turbidito/aubmarine fan sndimentntion,
Coarse conglomorates mnd bioclsstic limestones are Intorpreted as
near-shore deposite nnd ahallow wuter rudiant recfs, respectively. The
rock formations of the Campanian to Middle Mssstrichtian times are
comparable to facies associstions of submarine fan models. Sediment
gravity flow mechapics distribute shelf scdiments through feeder
channels into & deep-water cnvironment, where thuy are laid down ns
submarine fans im & src-reloled sedimentary baesin.

The Middle ond Upper Munatrichtian rock record is characterized by
rudist build-upe and imtercalated fossiliferous shnles containing other
bivalves, gastropods, selilary cormls and echinnida with w neor shore
to shelf edge affinity. Rudiets venish in the Middle Mamstrichtian to
the expense of oyaters mnil other fomsil groups. The nhrupl change from
rudist-dominated fossil wesemblages Luv oyster communilies connotl be
explained by catastrophlc events or unconlormable rcontneta.lt is

sugensted that changing substrate condilions In a ahallowing upward
sequence were responible for.the Middlc Manalrichtinn faunnl hrewks in
Jamaica.

GLAUCONITIC SEDIMENTS IN THE NORTHEAST MExiCan Mip-CRETACCOUS:
LiMiTS IN THE USE OF GLAUCONITE FOR PALLOGEOGRAPHIC MODELS

Sciecevz,E,, Institut fir Geologie und Paliontologie, Callin- g
strasse 30, D-3000 Hannover, West Germany '(.' 22

In northeastern Mexico Mid-Cretaceous sedimenis crop out in barrancas,qua-
rries,and raod sections in the Sierra Madre Oriental and tn the northern
and eastern forehills, The Turonian and Contactan sirata are subdivided
lithologically into three units: the Agus Nueva,the San Felipe, and the Men-
der Formations, The San Felipe Fm.is subdivided into the underlying La
Boce Mb.and the overlying Solis Member. As it 45 a turbiditic sequence,
the San Feltpa Fm.ytelds only few fauna: Inoceramids,found in autochtho-
nous beds,prove an age of Middle and Upper Turonian of these sediments
from the region between Monterrey/Nuevo Lebn and Cd.Victoria/Temaulipas.

The distribution of the mineral glauconite in the turbiditic greensands is
of great interest in the view of s palecgeographic interpretation of this
region, Due to excellent outcrops it could be proved by s bed-by-bed corre-
lation that the turbidites moved from esst to west, The distribution of
grain sizes of clastic minerals such as quartz, feldspars,and mica served
85 sedimentologic caracteristics ss well as the occurrence features of the
glauconite: In proximal sections glauconite occurs in grains up to one
millimeter in size,whereby this diminishes tn vertical as well as in late-
ral directions to the west,north,and south. At the top of the BOUMA-sequen-
ces as well a3 in dista) sections glsuconite occurs only as matrix,

Being a phyllosilicate with a hardness of only 2 that will not endure lar-
ge transport,glauconite has been looked upon as an indicator for nearshore
depositional environments, Nevertheless,a transport wp to 120 km is possible
25 show the investigation of northeast Mexican Mid-Cretaceous sections. It
must be considered. however,that the glauconite grains were moved in a sus-
pension in which they were ministurized and at least.with decreasing ener-
gy.precipitated as & gel to the sediment matrix,

Here we find sediments that were originally deposited as greensands at eas-
terly situsted island platforms.and than were transported into a westerly
situsted subsequent trough (Monterrey Basin).csused by movements of the
underground or by atmospheric conditions.

The investigations were sponsored by G
the Universidad Autonoms de Nuevo Ty ues leval
Ledn Linares through 1982-84 and by 4
the German Research Foundation
through 1985-87,

Figure: Comptled Jurassic paleore-
Vief and Late Turontan palecgeogra-
phy, Stippled areas =cold bottom
water, Num, = paleogeographic elements,

Prajurssuic

:

3= Tamaulipas Archipelago, — Birenant
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gfggﬁ;il:l:lhfg::il::gh‘ OF CRETACEOUS BASALTS FROM THE
i 4 ATLANTIC PROVIN :
THE CARIBBEAR PLATE + CES: ATLANTIC AFFINITY OF

SEN, G and DRAPER, G., Depl. of .
Tree o pl. of Geology, Florida Intemational Univarsity, Miami, FL

Major, minor and trace slement compositions of rocks of the Crelaceous “basalti
" c
province” of Donnelly are compared with basalts of similar mge from Leg 51.53

and Atlantic MORBs is based on {1} dat allabllity, (2) quality of the dala, (3
appropriate 896, and (4) basalls whh S0pe4B5 - 51%. The Carbbean dots ba)
Includes basalis or Ihelr metamorphic equivalents from Leg 15 (Caribbean ses floar),
BaivDunrobin Fm. and Mi. Hibernia Schisis (Jamaica), Dumisseau Fm, (Haiti),
Duarte Complex (Dominican Republic), Sans Soud Fm. (Trinidad), and Nicoya Compiax
{Cosla Rica). The Duarie Complex appear 10 be g lly different from the
olhers and will nol be considered here as a part of this group. The Sans Soucl, Nicoya.
M. Hibernla, lower Dumisseay {LREE-depleled, Thpoor} and Leg 15 (excepl Site 151}
r.o':usul.u‘;:w“::n“vllllr nol::uc.l: other. The upper Dumisseau (LREE-enriched, Ti-rich}
e 10 sach olher ifl i
c(ll the Carbibann mrom and are more differentiated than the other
1etaceous basalts from Leg §1-53 (Atlantic) are distinel from Site 462 (Naun
Basin, Pacific) In several binary slemant-gloment plols. The compositional liolds[ol :1:
Caribbean rocks overlap those of tha Pacific and Allantic In mos! plots axcept a TiOp-
Sm piot where the Atlaniic and Caribbean groups overlap and are fitted by a straighi line
characlerized by a TiO2/Sm ratio thal is dislinct Irom the Pacific ralio (see 1ig. below).
Given the limiled nalure of the data from the Pacilic, our lentative conclusions are:
(1) the composilions of the Caribbean rocks suppor! Donnally's concept of a Caribbean
Cretaceous Basaiic Province (Duans Compiax exciuded) (2) basalts of the
Atlantic/Carlbbean and Pacilic{Naury) tapped distinct mantle sources In  Cretaceous
;mr;-d (3) the Caribbean basah province apped an upper manlle source ol Allantic
Since present day MORBS from  § r r - T
the Atlantic and Pacific are

chamically Indistinguishabls, an T e e st
Interesting corollary of (2) r E....“‘. .

above would be that large scale
conveciive mixing of the mantie
sources of the Pacific and -
Allanlic MORBs musi have ' iy

occurred between Cretaceous and r r
preseni. Because of the
Important global implications of S
our findings, a much larger data i ’
base on the Pacilic Crelaceous |
basalls Is clearly necessary and ) L L L L b
is currently being compiled. U W )

TECTONIC SIGNIRICANCE OF THE DETERMINATION OF BARIC TYPE FOR
ANCHIZONAL AND EPIZONAL ROCKS OF THE ANDES AND CARIBEEAN
MOUNTAINS OF VENEZUELA

SHAGAM , R, NADEAU, J.E., Department of Geological and Marine
Sciences, Rider College, Lawrencewville, NJ 08848, and PADAN, A.,
PAMA Ol Shale Co., Negev, Israsi.

Use of the b, lattice parameter of dioctahedral potassic whits micas as an
Index of baric typs was deveiopad by Sassl and Scolarl (1974). This latice

Curves were developed for 1.) the Mucuchachi siates, 2.) Tostos achists with
biotits, 3.) Tostos schists without biotite, and 4.) slates of the Caribbean
Mountains, Thna-mmwwhaquutyeunummmb
Inown terranes to determine baric typs, The Mucuchachl slatas and Tostos
Schists with biothe fall at the low end of the baric spectrum and am bracksted
wnmmamwmmwm This
finding |s consistent with the relatively high temperature srvironment In the
mmummwmnmwnuﬂcmm. Slatas of
the Caribbean Mountains yield a curve ressmbling the intarmediate pressure
forrane of the Swiss Alps. numwnummmmwmmmc
snvironment infermed by southward dlspiacement of the Villa de Cura
aliochion over the upper Cretacecus rocks of the Carbbean Mountains during
the Paieccens. The Tostoa schists without biotits yieid a cumulative
mwmdmlmhhlghmnmeNmm
of the Otago schists of New Zaaland. The Tostos schists without bioths are
commonly assumad 10 ba transitional batwesn lowest greenachist grada
Mucuchachi slates and high greenshcist grade Tostos achists with blotite,
based on the reglonal geology. The baric Indication, In this case, |s
Inconsistent with expectsd resuits. Rasults, therefors, Indicate that baric type
determination In tha Andes and Caribbaan Mountains of Venazueles for
anchizonal siates and epizonal siates and schists using the b, lattice
purmd%nﬂcucanmbaumlndem«mylnmlc

i but must incorporate consideration of the reglonal geoiogy 1o
Insure reliabliity.



SLOPE-FAILURE PROCESBES IN SAPROLITIC BOILS OF A TROPICAL RAIN
FORESY, PUERTO RICO

ANDREW BIMON, USGS Nashville, Tennessee, and HATTHEW C.
LARSEN, USGS, San Juan, Pusrto Rico

Rotational failures, with associated downslope earthflow
componant, appear to ba the primary mechanism of hillslope
denudation in the rainforest of eastern Puerto Rico. Annual
rainfall in excess of 3000 mm, and thick sequences {up to 20
m) of residual soils (saprolite} combine to produce specific
failure mechanisms. Shear-strength testing and observations
of tension cracks indicate that slope failures initiate by
tensile fallure of saprolite material. The load on =&
potential failure plans in the subsurface is thereby increased
by the additional weight of the detached block and by
saturation of the overlying soil. During or shortly after
intense and prolonged precipitation, shear failure then occurs
along zones of reduced permeability within the saprolite.
Fifty-two "naturally occurring” landslides vere mapped using
aerial photgraphy and field ocbservation. Although forest
elevations exceed 1000 m, the majority of these failures were
found between 600 to B0O m in elevation,in areas where there
is significant concentration of throughflow. Slope fallures
show no specific trend with respect to slope aspect. More
than 100 "road-related” falilures were also mapped and can be
attributed to such factors as toe-removal, oversteepening, and
increased hydraulic gradients. Tensile stresses in the
unsaturated, upper-saprolite zone range from ) - 10 kPa, and
have mean seaismic-refraction velocitlies of 476 m/s (+/- 127
wn/s). Denser, clay-rich, less permeable saprolitic zonas with
mean seismic velocities of 1420 m/s (+/- 157 m/s) indicate
probable fallure planes where excess pore-water pressure
decreases shear strangth, leading to shear failure. These
zones of translocated clay show marked density increases as
shown by an order of magnitude increase in blow counts.
Slickenside surfaces in the saprolite are found along relict
fractures and Jjoints derived from the parent rock-
quartz-diorite, and marine-deposited volcaniclastics. This
evidencs of differential movement suggests that failures, once
initiated, occur along spacific planes of weakness In the
saprolite. Howvevar, the largest landslides (areas greater than
25,000 square maeters) fall along the saprolite-weathered
bedrock boundary. It is therefore apparent that failure planes
occur along zones of contrasting density and permeability
within the weathered profile.

CHARACTERISTICS OF VOLCANIC CENTERS FROM THE LESSER
ANTILLES

A.L. Smith and M.J. Roobol, Department of Geology,
University of Puerto Rico, Mayaguez, Puerto Rico 00708

The active volcanoes of the Lesser Antilles are
characterized both by effusive eruptions producing lava
flows and domes and by explosive eruptlions producing
various types of pyroclastic deposits. Five major styles
of explosive eruptions have been distinguished, these
styles and their products are:

Pelean - block and ash flows, dense andesite surges, ash
and dust falls;

St. Vincent - scoria and ash flows, scoriaceous surges,
lapillli-, and ash-falls;

Plinian - pumice and ash flows; ash hurricanes, pumiceous
surges, lapilli-, and ash-falls;

Asama - semi-vesicular block and ash flows)
Phreatomagmatic/Phreatic - ash falls, base surges.

Based on thelr eruptive products the volcances of the
Lesser Antilles can be grouped into five types:

a) Centsrs composed almost entirely of pyroclastic
deposits - Mt. Pelée (Martinique), the Quill (St.
Eustatius);

b} Centers composed of Pelean dome clusters and asscclated
aprons of block and ash flow deposits - Saba island,
Soufriere Hills {Montserrat);

¢) Centers with numerous dacitic pumice and ash flows -
centers on Dominica, south-central St. Lucia;

d) Centers with at least 50\ lava flows assoclated with
pyroclastic deposits of various types - the Peak (Nevis),
Soufriere (St. Vincent},

e) Centers composed of basic lava flows and assoclated
fall deposits - South Soufriere Hills (Montserrat).

The pyroclastic deposits from all volcanic centers are
commonly reworked soon after eruption by fluviatile
processes o that stratigraphlic sections commonly show
intercalations of pyroclastic deposits with their
epiclastic derivatives. Eruptions from Lesser Antlllean
volcanoes also produce submarine deposits such as
subagueous ash falls, subaquecus veolcaniclastic flows and
ash turbidites.
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PETROTECTONIC EVOLUTION OF TOBAGD, WEST INDIES: A FRAGMENT OF A
MESOIQIC OCEANIC ISLARD ARC TERRANE

PNOKE, A.¥., ROWE, D.W,, YULE, J.D.. PROST, C.D., Departsant of Geo—
logy and Geophysics, University of Wyoming, Larasle, WY 82071-)006,
BHARP, W.D., Department of Earth and Space Eciences, BUNY, Btony
Brook, NY 11794, and WADGE, G., Departsent of Geography, Unlversity
of Reading, Readlng RGE 2AB, UK.

the Mesozolc rocks of Tobago can be divided Inta three main groupsi
the Worth Coast Schlst (NCE), the ultramafic to mafic plutonic coms-
plex, and the Tobago Volcanic Group (TVG). These broad lithologle
subdivisions form thr st-west-trending balta that transect the ls-
land. A matic dike & widely Intruded the plutonic cosplex and
TVG, whereas scattered pre-setamorphic and post-matamorphle dlkes oc-
cur in the WCE belt.

Radiolaria in argillite layers from a distinciive epiclastic unit
in the TVG suggest an Albian to Early Cencaanian age (D.L. Jonss and
P. Noble, pers. comm., 1887), and amsonite molds fros this same unlt
indicats an Albi  (W.h. Cobban, pere. coms.. 1988). 4Oac/3%ar
hornblends plateau ages from the plutonlo-volcanlio-dike complex indi-
cate that this rock sulte evolved In the Alblan (105-103 Ma). The age
of the NCS is at least Aptian and perhaps as old as Late Juressic
(40r/29x; data on relict lgnecus hormblande fros gresnschist-facles
tutf breccia).

Geochemical and Wd and Br Isotope data desonstrats an oceanic
Leland arc character for all the pre-Cenorolc rocks of Lhe island.

All sultes span the calc-alkaline and tholelitlc regions on discrim-
ination diagrams. t {REE) patterns for the WCE, TVG,
and plutonic sulte mra entially identical and are moderately LREE-
enciched (La/Yb « 1.1-2,7]. The dikes sxhibit the most unsvolved REE
patterns, and are interpreted as most closely representative of pa-
rental liquid compositions.

Detailed geologic mapping indicates that the WCE wat wallrock for
the plutonic cosplex; brittle fsulting and retrogression have comsonly
overprinted Lhes 1ations, but locally the primary Intrusive igneous
contact between the plutonic complex and the metamorphossd NCS rocke
is preserved. This boundary L8 a zone of high shear strain where a
hot, nearly crystalline mass of ultrasafic rocks dynasothermally seta-
worphosed older gresnschist facles rocks during high-level esmplacesent
into the cruse.

The pre—Cenozoic rocks of Tobagoe represent an excepilonal cross
asctlon through a portion of a composite Mesozolc arc sysies, other
parts of which may be found in the Villa de Cura klipps, the Aruba-
Blanquilla lsland chain, and perhaps the Western Cordillera of Col=
ombia and Rcuador.

ASPECTOS TEORICO-PRACTICOS DE LAS INVESTIGACIONLS DEL CRA
DIENTE VERTICAL ANOMALO DEL CAMPO GRAVITATORIO LN LL TC.
RNITORID DI CUBA

O.A, SOUSIN, V., BELLO, M, PARDO,
Instituto de Geolog{a y Paleontologism, MINJIAS, Cubs

Las investigaciones sobre el gradiento vertical andma lo
regional (GVAn) dal cempo gravitatorio presentan un inte.
rés teorice y prictieo oonsiderable, ya que permiten, por
una parte, incursionar en la elaborscion de algunas nus.
vas foruas de resclucidn de las tareas inversns do la gro
vimetr{a durante los investigacionas nltrucguralas regio.
nales, y por otre, asegurer la interpretacion correcta de
los resultsdos de los leventsmientos grevimstricos do es.
calas medias y detalladaz en las rogiones montaflosos. La
necesario seflalar, que, en la practice mundisl, esta cuer
tion esta poco elaborsda, en particular, lo relacionado
con el esclsrecimiento de las causas dol GVil.

Le los endlisis teoricos se evidencis quo ol CVANR puadc
sstar provocado por heterogenaldades locales do 1la dansi
dad, localizadas tanto en la cortozs terregtre, como en
el manto superior, ss{ como por zonas onrac!.ripLicus de
parturbncién de los limites de la corteza y dol manto,
Los valores del G. AR puelcn aleanzar wegnitudes slgnifica
tivas (heats B.10 mzl/km, segin los datos de O.A. Sousin,
pera las regiones montafinsss de Asia) y taner rigno- dife
rentes, ‘ognitudes semojantes da UVAN se dostacan tam
bién en Cuba Oriontal, pero aqui tilenan otro signifiecado,
ya que estan relacionados, probablemente, con una hetaro
geneidad local de alta densidad y con un lesvsntsuwiento
conforme de la supsrficlie del wanto superior. En 8l tie.
bajo s® wuestra Quc pars las primera: atapnos de las invos
tigsciones del GVAR en Cuta, se debe arguwentar con wayor
precision tedrice sus magnitudas partiendo de toda la in
formacidn gqot’[alcl y goolaogica disponitle de 18 reclm],
¥y d-spui; deterwinar su valor conereto y =u distribuclon
Arpal, primerc medisnto ol andlisis de correlucion, y poc
teriorments por invectigacliones oxperlmentalas. S8 nuo:
tra también que sin el ecdleulo de la influencia c=2l GUAN
en la parte montaiiosa de Cula Orientol re tendron dificul
tades sarias, no shlo en 1o Ainterpretacion de lns traba-
Jo= recionales y de bﬁeq':oqa (on particulon, en lo Luzrqre
da de cromltas

sino tambian en 11 propis confrenlan An
loz mapas gravimotricos,



EARLY STRUCTURAL EVOLUTION OF ST. CROIX

SPEED, R., Depantment of Geological Sciences, Northwestern University,
Evanston, lllinois, and JOYCE, J., Department of Geology, Universily of Puerio
Rico, Mayagucz, Puerio Rico

St. Croix and perhaps the bulk of the St Croix Platform arc underlain by a Cretaccous
tecionic complex composed almosi entirely of volcanigenic sedimentary gravity flows
of known Cenomanian or Turonian to Maastrichtian depositional ages. The rtectonic
complex is n pile of thrust sheeis that was assembled before intrusion of laie Maas-
trichtian arc magmas. Each nappe contains 1wo or more deformalions. Structurcs in
common among the nappes are folds with initial vergence between S and SW, fold
related cleavage, and generally steeply E plunging axes.

The early folds and thrusts of St. Croix’s Cretaceous strata are interpreted as a
product of offscraping trench wedge deposits at the 1oe of a Late Crelaceous island
arc. Lawer folding in the ieclonic complex records NS horizontal contraction (in
1oday's coordinates), possibly in Paleogene time. The Lale Cretaceous island arc
which supplied the volcanigenic sediments of St. Croix was active for a1 least 14 ma
and perhaps for over 30 ma.

IMPLICATIONS FROM ST. CROIX ON THE PLATE TECTONIC HISTORY OF
THE NORTHEASTERN CARIBBEAN

SPEED, R., Department of Geological Sciences, Northwestern University,
Evansion, [llinois

Major q of C ic plate of the north n Caribbean are the dura-
tion and rotal displacement of the Caribbean plate which moves generally cast relative
to the N. American plate and the precise direction of today’s Ca-NA motion. The
structural evolution of St Croix and surroundings implies that the easiern Greater
Antilles has undergone transtension since at least carly Miocene time and that Ca-NA
is more probably ESE than ENE. Troughs between the St. Croix and Virgin [slands
Plaiforms, in the Ancgads Gap, and the Pueno Rico Trench may be major breakup
zones in this extensional system. Implications of older tectonics from $1. Croix are: 1)
early Paleogene and(or) end Cretaceous NS convergence affected the eastern Greater
Antilles, probably due 10 a downgoing slab at the precursor 1o the present Puerto Rico
Trench; and 2) convergence occurred on the southern wall of the eastern Greater
Antilles in the Late Cretaceous, causing the buildup of the accretionary complex that is
the Cretaceous basement of S1, Croix. The longitudinal history of St. Croix, however,
is still unknown,
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GRAVITY AND BOTTOM CURRENT FLOW PATTERNS IN
UPPER CRETACEQUS ROCKS, ST. CROIX, U.S. VIRGIN
ISLANDS - THEIR PALEOGEOGRAPHIC SIGNIFICANCE

STANLEY, DANIEL JEAN, MEDIBA Program, Division of
Sedimentology, NMNH, Smithsonlan Institution, Washington, D.C. 20560
{USA)

Now i y slructures 8L Crois, US. Virgin lalands, record desp-ocean currsnis
in the Borthaasters part of Use Carlbbean during Lhs Lats Cretsceous. Flow was directad toward Lhe west, § direction
paralisl 15 the surts I» thie region. Puk snalysis of marine volcas clastic ssetions of Late Cre

bass d ional patiern: primary smplacsmant by turbidity curreni flowing loward te
along bethymetric contours by bottom wetas fow, probably driven
by tharmohaliss procssses. At the and of Lhe Crolamsous, the pabio- Atlantic was much Rarrowsr and the Caribbean

than ol presenl. The o

e in Lhe tnland arc setting,
d comd| Uss ses finor, me ot present

[Modified Irom Marine Geology. 7% (1088}

bowever, provids ¢l
and th of

DOMINANT PALEOCURRENT PATTERNS, ST. CROIX

% == Pravaiting Boriom Current
- == Pisvaling Giavily Floe

[0 crerecocus sns wwusis
greoum 1ecE s

Mrocuns and younge
Beposiis

directions (tractive bottom curvest and gravity fiow) messured la Upper

Map showing the prevalliag palceurrent
Cretacacus saquences st 31 localities sa Bt Crolz and Buck laland {B.L). Geographic names are lirtad tn Tabis 1. C -
Fredurikstad.

Christiansted; F -

TURBIDITES, CONTOURITES AND VARIANTS IN UPPER
CRETACEOUS STRATA OF ST. CROIX, U.S. VIRGIN ISLANDS -
A REVISED SEDIMENTATION MODEL

STANLEY, DANIEL JEAN, MEDIBA Program, Division of
Sedimentology, NMNH, Smithsonian Institution, Washington, D.C. 20560
{USA)

A prarsly o provity -smpl doss lna origin of marins voleanick
struta in Upper Crotacecus usits i 81 Crolx, US. Virgls liands. Most sandy layers, harals tarmed intormediots
variants, record seaplacomrent In two stage: font by turbidity curreats, Aowing

‘conisuars 118 rasiiita betwesn.
dowsalops-directed burbidity current snd botiom. currest -trctive “sad-member” deposits. The bewer part of § variant.
mm-n.wwmuu)mm-mmmd--mww

olmch Ly show pically d with tractiw transport. An inventory of the
hd&dnﬂummhﬂm—jhmuﬂn-hmuﬁmﬂnﬁd
moders oceans that lrvolve latarection betwess gravicy-drives flows aed bottom currests.

Madified Irom Masing Geology, 78(1967)]
TURBIDITE TO CURRENT-REWORKED SAND CONTINUUM

[] o

Behoms showiag sontisnm of sediment types which may pasult framm hs resworicheg of 4 ssady leyow eriginally
emplaced as & complets A-E turbidits (1, sl lefl | Reworkiag would seull in partially areded (1) and partially ssmolded
Sarbidils (variant | series (1-7), %0 completaly remolded and sutirely forssel laminsted (4. 9) and to discontimmus clarved
Hpple (10] layers Stratal types 110 10 a0 Ui reworked “snd products™ i this series. Pragremive downward ercsion and

Iotaral diaruption of Ue arigtnal barbidits layer are dupicted.



Evolution of silicecus sedimentary environments In the Nicoya Compex
(Costa Rica) during the Jurassic- Cretmceous and is relalion to Lhe
geotectonic development of the Caribbean Crust.

STEINBERG, ERIK, Escuela Centroamerkana de Geologia, Apdo 35, 2060
Universidad de Costa Rica, San Jos&/Costa Rica

Recent bivstratigraphical and sedmentological studies on the sillkkeous sedmentary
rocks within the ophiolitic Nicoya Complex In NWw-Costa Rica yelded a senes of new
dalta which shall be presented here

According to this, three main sedmeniary environments belonging to two diferent
basins can be diferenclated for these Jurassic to Cretaceous rocks. This Is akso
supported by paleomagnetic data.

Two main sedimentation cycles can be described, one Rasting from the Lower Juraseic
to the Middle Cretaceous, the other from the Lower to the Uppar Cretaceows The last =
partialy represented by bruminacecus sedments which may have a relation (o the
world wide described CEOUS ANOXK evénts

Both basins and ther sedments present discrminating caracterstics that aliow a direct
comelation with the early geotectonic evolution ogf the Central Amercan Landbridge
and the Carbbean Crust

Bi hi data based on radiolaran assamblages permi a more concise
subdivicion of the silicecus strala, thus yielding a precise timescale for the larger
regional geoiogic events. Futheron they allow a comelation with internatonal

zonations.

CONTROL DESIGN GRADE TOLERANCE FOR SUCCESSFUL WETLAND
RESTORATION

STEPHEN, M., Vice President, Coastal Engineering
Consultants, Inc., Naples, Florida

This paper presents the colonization and growth rate
sensitivity to the initial elevation of the planting
substrats for an artificially created mangrove watland.

Located on Naples Bay in the subtropical climate of
Southwest Plorida, 15 acres of dredge spoil heavily
vegatated with Australian Pine (

ware cleared and scraped to an elevation of + 45 cm above
0.0 N.G.V.D. with a construction tolerance of 15 cm above
or below the design grade.

Red Mangrove propagules (Rhizophora Mangle) 20 - 25 cm in
helght wara then planted 1 meter on center.

The initial monitoring survey, conducted 6 months aftesr
planting mangrove propagules documented significant
growth rate variability as a function of very minor, 10
- 1% cm, differsnce in elevation of the initial planting
surface.

Planting grades at elevations greater than 50 cm abrve
sea level supported volunteer black mangrove (
) and stunted red mangrove propagule growth.

Planting - grades between 35 - 50 cm above sea level
supported well developed red mangroves up to 56 cm in
haight after six months growth.

Planting grades less than 35 cms above sea level suffered
high red mangrove propagule mortality. However, in place
of' red mangrove, substantial oyster and seagrass
colonization was recorded.
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ELEVATED HARINE TERRACES ON NMORTHWESTERN PUERTO RICO

TAGGART, B.E., Departmant of Marine Sciences, Unlversity of
Puerto Rico, Mayagllez, Puerto Rico and JOYCE, J. Department
of Geology, University of Puerto Rico, Mayagliezr, Puerto Rico

We have undertaken a detalled study of marine terraces
on northwestern Puerto Rico focuslng on correlation of wave-
cut geomorphic features and marine terra deposit
stratigraphy., Stratigraphic control is based on C-14 and
U/TH coral dates from three localities; Rincén, Boringuen
and Quebradillas, The deposits at these localities are
dominantly calcarsous sandstones and conglomerates derived
from mixed marine and terrigenous sources. Corals occur
immediately above unconformities and within the coarser
conglomarates. The Rincén area contains the most extensive
exposures of marine terrace deposits and has ylelded the
majority of the dated corals. We have correlated deposits
and wave-cut features from all other study sites to the
Rincédn exposures.

U/TH ages of 114,000 {$3,495), 120,000 (£2,950) and
120,000 (13,084} YBP were obtained for the 10 m surface at
Rincén and Quebradillas. It is generally accepted that sea
lavel was & m higher than present approximately 125,000
years ago. Therefore, these data suggest that Puerto Rico
has been uplifted at an average rate of 0.034 mm/year during

the late Quaternary. C-14 ages of 1,590 (:80), 2,050 (BO),
1,460 (£B0) and 1,680 (470) YBP were obtained for the 2 m
lavel at Rincén and Borinquen. U/Th ages obtained for these
samples are 3,000 (:150), 3,000 ($150), 8,000 (1470) and
2,000 ($118) respectively. These data imply that there was
a change in the rate of uplift from 0.034 mm/year to about
1.5 mm/yaar. There ls no reason to suspect that the rates
of tectonic uplift should increase so dramatically during
the last 1,500 to 3,000 years. However, the possibility of
episodic uplift, as opposed to continuous uplift, cannot be
ruled out. An alternative explanation to a radical change
in the rate of uplift is that local sea level was
approximately 2-3 meters higher than present between 1,500
and 3,000 years ago.

Deep-water limestone deposited during the early
Pliocens (Quebradillas Formation) is now found at elevations
in excess of 100 m in northwestern Puerto Rlco. This is in
agreement with the average rate of uplift of 0.034 mm/year
obtained using dated late Pleistocene marine terrace
deposits and suggests that there has been a slow and
constant rate of uplift during the last 3 million years.

AN EVALUATION OF THE GEDLOGICAL HISTORY AND
HYDROCARBON POTENTIAL OF THE LATE NIOCENE-PLIOCENE
SEDJMENTS OF THE GOUDRON FIELD - TRINIDAD

TELEMAQUE, C.P.

Geological Department,
Trintopec, Sants Flora
TRINIDAD, WEST INDIES

The Goudron Field lies in the Southern Basin onshor

e Trintdad, on
:M southeastern flank of the Rock-Dome-Lizard Springs anticlinal
rend, A sedimentary sequence of Upper Cretaceous to Late Tertiary
sediments has been penetrated by the 174 wells drilled in the area.

However, to date only the Late Miocene and Plio
hydrocurbon reve oty cene contain productive

Two major episodes of late Miocene/Pliocene sedi

fdentified. The older comprised a period of sed1::n:.“g‘:::?;‘y 7?5:
tnto a bathyal environment in the Late Miocene/Early Plfocene and
resulted in the deposition of the interbedded shales, silts, sands
and conglomerates of the Moruga Formstfon. The younger comprised
8 period of fluvio-continental deposition in the Pliocene and resulted
in the sands and minor s11ty clays of the Mayaro Formation,

Deposition of the Moruga Formation was followed b
y 4 major tectoni
:::n'tu.”:;sul}tingf innthc ;omum of the Pilote Syncl‘ijne and l.h:
- Inconformity, inor episodes of late Pl
faulting are also evident, ’ ¢ ccene/Plelstocene

The fleld was discovered in 1927 and has
produced 4.7 MMBD to
and may stil] contain significant reserves to be exploited, date



PALEDMAGNETIC INVESTIGATIONS IN THE DOMINICAN REFUBLIC
{HISPANIOLA)

Stefan THOMAS, Universitaet 2u Foeln, Gealogisches Institut,
Iuelpicher Strasse 49, D -~ S000 kKpelr 1, W,Germany.

In the Dominican Rapstlic wmore than 99 outcrops af
Cretaceous and Tertiary rocks were sanpled for paleomagnetic
investigation. Laboratory work is still in progress. A pilot
suite of demagnetized samples fJrom different formations
Qives following results:

Pre-Aptian volcanic rocks including basalts and quartz
kearatophyres from the Lo Ranchos Formation in  the
Cordillera del Seibo and the tern Cordillera Central show
a stable remanent magnetization, The wuncorrected mean
direction D = 285,9; 1 = 33.8 (a%5 = 12.5; &k = 17.%; n = 9}
is computed for two Jocalities {distance abaout 100 Laml. The
directicns scatter widely after tilt correction., The da‘ta
are interpreted to indicate a counterclockwise rotation of
the formation after folding of the strata.

Results from the upper Cretaceocus EL RIO tonalite
batholith in the Cordillera Central coinclde with the
studies of VINCENZ & DASGUPTA (1978), we found # stable
direction of D = 293,13 | = 43,7 (a9% = 23.3; k = 9. n =
&), The intrusion seemed to be rotated anticlockwise. The
rocks of .the Rio Los Baos tonalite north of the Bonac fault
cary predominantly seconteéry magretizaticn of recert
crigin, characterized by very lcw coercitive components.

The Faleocene-early Eocerie Imbert Formation is located
near the village of Imbert §in the Cordillera Septentrional.
Stable wagnetiration components of daal polarity were
revealed through progressive thermal and alternating field
demagnetization of vitric tuffs fron the Fio Obispo section.
The corrected directions DR = 237.5; IR = 19.5 (a93 = 9.8; k
= 47. 7y n = &) and DR = 41.3; IR = -20.1 (a9% = 19.7} k =
16.13 n = 3) sugoest a counterclockwise rotation along the
Camu fault.

Fore data from a field trip in spring 19689 will be
presented at the conference. They include results from the
lowsr Hiocens Sosbrerito Formsation and Eocene volcanic and
sedimentary rocks of the Sier de Neiba. First results out
of this mountain range display anticlockwise rotations of
about &0 degrees.

STRATIGRAPHY OF BOQUERON BAY

TORRES, N, DEPARTMENT OF MARINE SCIENCES, UNIVERSITY OF PUERTO RICO,
Mayaquez, Puerto Rico 00709

Seven vibro cores and seismic lines have been wsed to study the stra-
tigraphy of Holocene deposition in Bogqueron Bay, Puerto Rico. Bogueron
Bay is a 10 square lkm area bay on the southern west coast of Puerto Rico.
It is a shallow bay ( 10 m depth), boundad on three sides by land and
restricted on the fourth side i(west) by a shoal reef, which restricts
circulation to the open sea to a narrow channel at the rorth and the
south margine of the bay.

The surface sediments are dominantly skeletal carbonate except for
a terrigencous quartz-rich component at the west and rorthwest, The cores
show several episodes of wollusc sediments layers, possibly indications
rapidly changing emdronmental corditions. The mores and seismic lines
are used to develop a three-dimensional pattern of deposition during
Holocene sea trarsgresgion.
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ABSTRACT

*STRUCTURAL FEATURES ASSOCIATED WITH THE LOS BAJOS FAULT®
S TRUCTURAL FEATURE S A A Y e e
By

L. TYSON, Trinidad & Tobago 011 Company Limited

f strike-slip
The Los Bajos Fault is & member of a family o

faults present fin Northern South America. 1t has an avera?e
azimuth of 113°, and a horizontal displacement of roughly
ten kilometres.

tural features present along ft depend on changes 1"
iit\:ucn{muth of the ';au'lt. Where this 1is less than ll: .
transpressional features developed, e.g. the East sﬂ:; 0,
Point Fortin and Los Bajos displaced half-anticlines. ere
the azimuth 1{s greater than 113°, transtensional features
or grabens developed, e.g. the North Soldado and Ccor; m‘-aan:.
Sub-perpendicular folds developed away from the fault inc ute
the La Brea, Vance River - Boodoosingh, Lot One, Forest,
Bernstein and Penal anticlines.

thern
terminus of the Los Bajos strike-siip fault is the Sou
;::ge Uplift - @& basement-fnvolved thrust fault, This
basement-involved uplift resulted in the formation of 'Hnen:
basin = the Columbus Channel Syncline - over its underthrus
Timb.

HOLOCENE OSTRACODA IN AND AROUND LAXE EWRIQUILLO (DOMWINICAN REPUBLIC)

VAN DEN BOLD, W. A., Departwent of Geology snd Geophysics,
Loufsiana State University, Baten Rouge, Loulsians

Fiftesn cores of genarally about 30-cm length, taken im Lake Enriquillo
by Paul Mann, Charlette Clenn and Ross Maddox {University of Texas,
Austin, and Unlversity of Houston)}, show cstracods faunas of very low
dlversity, but occasionally gresc abundance of certain apecies. The top
10-15 cm of four cores exhibits a dominance of Cypridels salebross Bold,
accompanied by Limnocyrhers floxidensls Keyssr, indicating very low
salinity, possibly caused by the presence of frash water springs. The
most common assemblags, occurring in the desper parts of all cores, and
occaslonally throughout the corss, is dominated by Cypridels
(Klie), Dolerecyprls inopinaty Xiie snd
(Klie). This assemblage is almost fdenticsl to the one described by
Klie from the saline lagoons of Aruba, Bonsire and Curagac, and indi-
cates hypsrsaline conditions, in sgresment with the 49 */.. salinity
raported from the lake. Bestwean these two extresmes and occupying the
mlddle (and sometimes the upper part) of ths cores is an assemblags of
almilis (Brady) wich Dplerocypria inopinats snd Parisso-

. The faunas of the subseriaslly expossd ssdiments
overlying the Holocens resf around Lake Enriquillo srs very diffsrent
from the fauns of the cores. Ths basal bads havs an almost mormal
marine fauns with soms additional brackish water specles (
almilis. C. salebrosa and Perissocvtherides ccibrosa) . The overlying
beds rapldly becoms mors limnic {Tollgohaline), with -

and Cythexidells boldl Purper. Incer-

madlats beds yleld aimilia, C. Sandberg and Paxatg.

asatipunctats (Brady), indlcating Intermediste salinities
(7mesohallne). The Cypridels salebroga assemblags of the bottom part of
# 115-cm-long core In the lake might belong to the sisiler fauna near
the top of the exposed sections, as does the asssmblage of » limestons
un Isla Cabritos in the lake.



SHORT REVIEW OF THE OSTRACODA GF THE MONTTELIER
AND CCASTAL GROUPS OF JAUAICA

W, A, van den Dold
Loulsians State University, .aton Rouge

The Montpelier Group (Cligocens = Middle Miocene) contains s mixture of dominant

bathysl species, minor outer neritic ones and rere inner neritic taxa. The
neritic forme arg probably derived (rom contemporaneous deposits on the shelf.
However, in the %asal Spring Garden Formation (N 8) redeposited specimens are
derived from older (N 1-2) shallow water sediments. The amount of neritic
texs incressss slightly in the middle Bonny Gate Formation (N 1), snd in the
lewse Buff Bay Formestion (N'1k), and there is & stesdy increase of neritic
forms from late Middle Miocene (N 15) to Pleiptocena, when more than 75% of
the specien sre neritie, Due to the small num' er of shallow weter species from
Oligocens to Late Miocene, it is not surprising that the spplication of the

zonation based on shallow weter Ostracoda s not quite sstisfactory.

STRUCTURE DE LA MARGE S-W CARAIBE
(secleur Cortogena, Colombie)

per

& VERNETTEY, £ BOBIERY, 6. BLANCE, L. BRICENDS, 1 CARYAML S, JGavET,
AHUUEFREFS, A MOLINS, 5, OTORNECL T, 11 sl

Les profils sismiques obtenus eu cours de 1a cempegne DIAPICAR {oct -Nov. 1967)
sur 1a marge SW cersibe enire le goife de Morrosquitio el V'embouchura du Magdelens
montre 'existence de deux secteurs aux corecléres différents:

1) Au Sud, un front de déformation englobant plate-forme el Latus continenlal. Ce
front est constilub per une série de plis, ridec el ddmes d'oripine dlapirique donl 18
distribution est en relation droite evec la siruclurelion rbglonale de direction
principsle N30®.

Vers 10*25 de letllude Nord, la bese de ce fronl de déformslion g'Incurve
brusquement & NSO® en direclion du conlinenl ; c'est une zone de Lrensition ol ls
présence de deutt directions structures mejeures (N30* pour 1e banc Tortugs et 1o
presqu'ile Baru, N9O* pour le chapelat d'lles du Rossire, cours en dent ds scle du Dique)
soulignent V'exislence de mouvements cisalliante.

2) Au nord, une immense eccumulsilon dorigine dellaique et qui peul Etre
subdivisk en un éventell fogsile centri sur Gelerazambe et un prodells Acluel ol les
men!festelions diapiriques rencontrées sont d'un lype différent de celles du secteur
Sud.

1 - Dipertamant de Ghologle #f Ocdsnographle < Universilé de Bardeaux I, Francs.
2 - Institd de Glologle « Untvarsité de Sireabourg, France.

3 - Deparlamanto do Geoclentiss - Universided Hacional Bogels, Calambls.

4 Ingeaminas, reglonsl Carfagens, Colombia.

5 - Departement de Gelagie dynemique - Universith P.HLC. Peris, France.

6 - Cantre de lwvestigeciones Dcranografices o hdrografices Cartegens, Colombia
7~ D.D.P. Science Dperstiom, Texes A st M. University, Texes, USA,
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GEOCHEMISTRY OF THE SAN JUAN BASALTS, DOMINICAN
REPUBLIC: A REAPPRAISAL BASED ON NEW TRACE ELEMENT
DATA

VESPUCCI, P, and LEWIS, ].F., Geology Department of The George
Washington University; Direccion de Mineria, Santo Domingo

Basalt lavas of probable Pleistocene age from the northwestern San Juan
valley are nepheline basalts, basanites, and alkali olivine basalts. Eleven
new samples were analyzed for major elements and for Cr, Ni, Cu, Zn, Rb,
Sr, Y, Zr, Nb, Ba, and Rare Earth Elements (REE).

The San Juan basalls are enriched in LIL elements including BA: 1078~
2336 ppm and 5r: 1586 - 3466 ppm. Rb/Sr ratios are less than .04.
Sr87/5r86 ratios range from 7059 1o .7079, and are higher than calc-alkaline
basaltic rocks of similar age in the Valle Nuevo, Padre Las Casas, Yayas de
Viajama regions of the eastern Cordillera Central. The San Juan basalts
also differ from the calc-alkaline basaltic rocks of the Cordillera Central in
having high concentrations of HFS elements (Ti, Nb, Zr) including Nb: 10
- 77 ppm; Zr: 163 - 435 ppm, and TiO2: 1 - 4.1 weight percent.

REE patterns are highly fractionated with chondrite normalized La/Yb
ratics ranging from 46 to 85, and La/Sm ralios ranging from 8 1o 10. There
Is minimal enrichment of LIL elements to LRE elements as evidenced by
chondrite normalized Ba/La ratios ranging from 1 to 1.5. The behavior of
Sr, Ce, La, and Zr is closely related in these basalts.

Numerical petrogenic models indicate that key processes involved in the
origin of these basalts include variable degrees of partial melting of an
enriched mantle source region and fractional crystallization.

GEOLOGICAL EVOLUTION OF THE CRETACEQUS AGE SEDIMENTS OF
THE SABA BANK AREA AND THEIR PETROLEUM POTENTIAL

WARNER Jr., A. J., A.J.W. and Associates,
Wichita Kansas, and KUBENA, REED, Richmond
Texas.

The Baba Bank area belongs to the very complex tectonic
framework of the Caribbean Plate and so far no completely
satisfectory theory of the tectonic history of the region
exists. In formulating a theeis of the area’'s history,
three (3) ideas must be considered: (1) Is Saba Bank
genetically related to the Greater Antilles, the Lesser
Antilles or a little of both? (2} Is the Saba Bank a
northern extension of the Aves Ridge? (3) Do sediments of
Barly Eocene age and older exist beneath the Saba Bank
Platform? During February of 1988 Western Geophysical
conducted & seismic survey over the western portion of
the Saba Bank. The new selsmic revealed that a thick
sedimentary section exists below what had bsen previoualy
considered economic basement. The reworked Cretaceocus
Age coals and nannofossils found in the Tertiary
sediments i{n both wells drilled on the platform prove
that the Cretacecus rocks will not bes of deesp marine
origin. Offshore B5t. Croix a thick sequaence of
sandstones and conglomerates has been found. This
sequence has not been dated but from its stratigraphic
position it should be Mid Cretaceous. These sediments
are direct evidence that thick ine Cret
sediments do exist in the area. These sediments dip 10
to 20 degrees to the west which, when extrapolated to the
east, place them under the Saba Bank Platform, The
migrated hydrocarbons found in both Saba Bank wells
showed that source rocks exist in the area. Both the
selsmic data and the well data suggest that a thick
nonmarine untested Cretaceous sedimentary section exists
undar tha Saba Bank.




COAL EXPLORATION IN COSTA RICA: A CASE STUDY

WEAVER, J.N., U.5. Geologfcal Survey, M5 972, Denver, CO, B0225; and
RAMIREZ, 0., MALAYASSI, L., and BOLANOS, K., Refinadora Costarricense de

::::ﬂeo (RECOPE)}, Ap. 4351, Zona 1000, Dctavo Pizo, Sanm Jose, Costa

Energy-planning, growth and development problems fn Central Amerfca
cannot be solved without & better understanding of indigeneous energy
resources. Developed peat and coal resources can be utilized in a
variety of ways, ranging from domestic use through process heat for the
coffee, sugar and cement-making industries, and for the generation of
electricity. Begining in 1983,the Costa Rican government and the US
Agency for International Develapemnt (AID) sponsored a cooperatfve coal
development program using United States Geological Survey (USGS) and
Refinadora Costarricene de Petroleo {(RECOPE) geologists, USGS
scfentists assfsted RECOPE geologists in coal exploration and resource
assessment activities with emphasis on technology transfer,
Accomplishments of the formal cooperative program include: A)
reconnalssance stage investigations were completed in five coa) areas
(Esparza, Puriscal, E1 Tablazo, Rio Estrella, and upala), R)
reconnaissance stage investigations and early exploration stage studles
were underway In the Zent and Venado coal fields, and C) the First
exploratory drill-hole program In the Uats! Project area of the Baja
Talamanca coal field had been completed and a summary progress report
had been prepared. As part of the original cooperative agreement, the
USGS and USAID helped RECOPE with training and equipment to establifsh a
modern coal snalytical facility, designed to provide definftive
information on coal quality factors of the coals im Costa Rica,

Since the end of the formal program, RECOPE has continued exploration
and development of the Zent coalfield because 1t fs Yocated near main
rallway and highway systems and could be the source of coal for
industries located 1n the central part of Costa Rica and exploration and
development for the Uatsi Project area because of the need for increased
electric-generating capacity in that part of the country,

Results to date include: A) the establishment of cos) resources of
Tignfte and subbituminous rank of more than 49 mill1on metrfc tons, of
which more than 32 mi11fon metric tons are in the Uats! Project area,
almost 15 mf114on metric tons in the Zent coal fleld B) 700 metric tons
of coal were recovered at a surface mining operation in the Zent coal
field for testing as a supplemental fuel replacing fuel of) in a cement-
making plant C) testing programs for cleanfng of coa) and improving
quality have been conducted and D) preliminary mining desfgns have been
prepared for areas in both the Zent coal field and the Uats! Project
area. As the exploration contfnues, ft 1s expected that the estimated
resources will increase. Planning for further development activities
has continued. Coa) related hydrologic studies, refraction sefsmic
exploration, and more core-drilling are all planned for the near future.

BRACE DYNAMICES IN THE BAN JUAN NETROPOLITAN AREA

wERR', R., end VELAZCO', A., 'Marine Geology Progream, U.5.
Geological Burvey, San Juan, Pusrte Rico, 'Departwent of
Naturs]l Resources, Area of Scientific Resaarch, Section of
Marine Resources, San Juan, Puerto Rico.

The north coast of Puerto Rico is & microtidel, high energy
environment with & series of separate lunate esbayments formed
behind eroded esolianites. To quantify the dynawmic nature of
the beaches in the San Juan ares, twenty-four beach sites were
profiled on a bi-monthly besis from full of 1984 through fall
of 1985, Wave climate changed over the year with the impact
of swells from two Lropical storws, Glorie and Xate, being
documentaed. Over the yesar, eight of the profile stations
experienced net losses, with erosion retes in the range of .3
to 1l »/yr; the other sixteen stations were sither mtable or
sccrating. In general, ar of wave convergence had the most
mobile beaches with low net erosion rates.

Eeasonally chenging wave energy interacts with the complex
bathymetry resulting in little lateral continuity of incident
wave energy along any given stretch of shoreline. A variely
a grol and jetties hsve been bullt to further
add to Lhe helerogenaity of the San Juan shoreline. Irreguler
of fshore bathymetry commonly focused incident wave snergy into
various sections of the embayments end away from the
headlands. Results of wave refraction modeling indicated
grester potential longshore transport in the embayments than
on the headlends, Thus, the vulnersbility of s particular
besch depanded primarily on ils position im relstion to the
focl of wave energy generated by mean and extireme wave
conditions.

Each besch reacted differently to periods of extreme wave
conditions., In response to the swells generated by Hurricane
Gloris in September 1985, eight besches accreted while ten
showed losses. Two months later, Hurricane Kate produced
simjlar responses but on different beaches. Those beaches
that had s matursl low tide sill near shore were the most
stable under any wave condition. Future wave climatology will
be the determining factor in the continuing evolution of the
beaches in the San Jusn sres. Measures to siligete erosion
may include perched bly engineering solutions
involving modific ollasnites to modify
the smount of wave ergy entering the area and the refraction
patterna developed.
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PETROLOGY OF THE LOWER CRETACEOUS VOLCANIC ROCKS OF NORTHEASTERN
PUERTO RICO - INITIAL PRODUCTS OF ISLAND-ARC SUBDUCTION
WEILAND, THOMAS J., Dept. of Geology, Georgla Southwestern
College, Americus, Georgia 31709

The Lower Cretacecus pra-Robles formatlons are the oldest exposed
rocks of the central volcanic-plutonic core of Puerto Rice. In
northeastern Puerto Rico, pre-Rables rocks include the Daguao
Formation at the base, the Figuera Lava and the Fajardo Formatien.
The Daguao Formatlon conslate of predominantly volcanic brecclas,
lava flows and tuff. Low silica contents, abundant diopside-augite
phenccrysts, common olivine pseudemarphs and calclc plagioclase
compositions indicate that these rocks are basalts and basaltic
andesites. The Figuera Lava is a thick sequence of alblte-rich
andesltic and dacitic lava flows with only mlnor interbedded
volcaniclastic rocks. Clear homogenecus albite phenocrysts in
these rocks apparently formed during burlal metamorphism, The
lower Fajardo deposits conslat of silielc volcanic brecclas and
volcaniclastic deposits which represent am contlnuation in the
silica-enrichment trend defined by the underlying Figuera samples,
By contrast, the interbadded flows and younger volcaniclastic
rocks of the Fajardo Formation record a change to pyroxene-rich
intermediate compositions.

Based on whole-rock compositions, modal and normative
mineralogy and mineral compositions, the pre-Robles volcanic rocks
g; nugthonurn Puerto Rico are subalkaline tholeiites. The low

5c/Y®Sr ratlcs of whole-rock samples, the Cr-rich cores of
clinopyroxene phenocrysts, and the slmllarity between the pre-
Robles basalts and experimentally-produced melts of peridotite,
indicate that the pre-Robles magmas wers probably derived from the
partial melting of mantle perldotite. Much of ths geochemical and
mineralogic variation found in the pre-Robles samples appears
related to subsequent crystal fractionation at two or more lsvels
within the crust and upper mantle. Evidence that the sllicic and
intermediate volcanic rocks were derived from mafic magmas by
shallow-level fractionation includes: 1) geochemical trends deflned
by whole-rock and mineral compositions; 2] temporal relationshlps
of individual flows; and 3) good fit of computer-derived
fractionation models.

SIGNIFICANCE OF PYROXENE-RICH UNDERSATURATED BASALTS IN THE EARLY
TECTONIC EVOLUTION OF PUERTO RICO
WEILAND, THOMAS J., Dept. of Gealogy, Georgla Southwestern
Collegs, Americus, Georgla 11709,

A recent petrographic and geochemical study of volcanic rocks in
the Lower Cretaceous formations of central Puerto Rico has
located several pyroxene-rich/plagioclase-depletsd undersaturated
basalts within a thick sequence of less-mafic plagloclase-rich
subalkaline lava flows and pyroclastic rocks. These slightly-
alkalic under rated volcanlc rocks include sev: lava flows,
volcanic braccl and tuffs in ths partislly-correlative Jayuya
Tuff, Torreclla Breccia, and Pltahaya Formation of the central
tectonic-stratigraphlic block of thas island. The gensral absence
of plagioclass phenccrysts, Cr-rich diopsidic compositlons of
pyroxens pheanocrysts, high Ni and Cr whole-rock concentrations,
high modal concentrations of olivine and clinopyroxens
phenocrysts, and normative concentrations of olivine and
hyparsthans or nephaline In thess rocks indicate that they
originated from desper crustal levels than other Lower Cretacecus
voleanic rocks of Puerto Rico,

The undersaturated volcanic rocks are located within a
stratigraphic sequence that records a rapid changa in water
depth. Adjacent shallow-marine llmestones, lnterbedded
calcarecus unite with shallow-marine foesils, and possible
oxidized unite within the sequence Indicate that thesse rocks wers
erupted in shallow-marine or subasrial conditions. In contrast,
the overlying Robles Formation wam deposited in predominantly
deep-water conditions. Therefore, it appears likaly that the
pyroxens-rlch rocks were erupted concurrently with formation of
deep-seated faults that accommodated much of the subsidence in
this area.

Based on overlapping whole-rock, mineral and lsotopic
compositions between the pyroxena-rich undersaturated rocks and
the plagioclase-rich subalkaline rocks, both types appear to have
bean derived from a similar magmatic source but underwent
different crystallization histories. The undersaturated basalts
apparently were subjected to di evel fractional
crystallization where plagioclase was not a stable phase. In
contrast, the underlying and lnterbedded plagioclase-rich
volcanic rocks of the Lower Cretaceous formations must have
undergone extenslve shallow-level fractionstion. The
undersaturated basalts wers probably srupted during an spisode of
crustal faulting and subsidence. These rocks appear to have
moved rapidly through the crust along desp-seated faults, thersby
preventing extensive shallow-level crystallization.




MAP OF MODERN REEFS AND SEDIMENTS OF ANTIGUA, WEST INNIES

WEIS5, M.P., Northern 111inois University, DekKalb, I1linois
60115 and MULTER, H.G., RD 1, Box 53, Arkport, New York
14807.

A colored geologic map of the submarine qeology around
Antigua fs 70.5 x 103 cm (27.75 x 40.5 1in) in size, with a
scale of 1:40,000. The reefs and bottom sediments are
mapped to a depth of about 20 m (10 fms). Five main sub-
marine geologic units are mapped: L) arass-held sediment,
2) 1inear reefs, 3) patch reefs, 4} deeper reefs, and §)
sand. Sixteen divisions of these main types are also shown.
The coast of Antigua and its nearby islands is distinnuished
by symbols as rocky, sand beach or manqrove fringe. Certain
special features, such as steep scarps, sand-filled channels
fn coral, and underwater bedrock outcrops are also shown.

The map was constructed photogrammatrically on a stereo-
plotter, with “qround-truthing" accomplished by swimmina
traverses, observations and samplina from boats, inspection
from the shore, and some drillina. The varfous seafloor
environments/communities are described and illustrated in
color on the back of the map.

A specfal feature is the recognition of channes in bottom
environments over time; 49 such areas are mapped, and the
nature of the changes described. The sizes of such areas
are also tabulated. Most show the effects of commercial

and residential development on Antinua since World War II.

Looking to the future, the map will serve as a benchmark of
shallow-water environments against which to compare future
observatians and mapping.

MULTIPLE TRANSPORT HISTORY OF MINERAL SANDS ON THE SOUTH JAMAICAN
COAST DEDUCED FROM PROVENANCE, SURFACE TEXTURE AND SEA-LEVEL STUDIES

WEST-THOMAS, Jennffer, and HENDRY, Malcolm D., Gealogy Department,
University of the West Indies, Mona, Kingston 7, Jamaica,

Mineralogically mature sediments are rare in the Jamaican rock record,
reflecting generally short transport distances from source to deposi-
tional site. An exception to this are the quartz-rich sand deposits
of the Black River basin om the south west coast of the island.
Provenance studies suggest that these sands are derived from the Cre-
taceous Central Inlfer, Consideration of transport pathways indicates
that drainage from the inlier to the south coast occurs through the
Rio Minho river, the mouth of which reaches the shoreline c. 60 km
east of the Black River area,

Surface textures revealed by S.E.M, include evidence of both marine
and eolian influences, the latter commonly overprinting the former.
Movement westwards along the island shelf, which extends over 25 km
south of the island at an average depth of about 40 m could have
been facilitated by dominant westerly current and littoral drift
directions, after deposition from the Rio Minho, Emplacement of
these sediments, which clearly were extensively winnowed during

shelf transport, must post date the last interglacial evert, because
the sands overly an elevated reef of this age at the ‘present shore-
line. Sea-level lowering during the Wisconsinan exposed the shelf
for an extended period during which time characteristic south-east
winds transported the sands to thelr present location. This pro=
posed fluvial, marine and eolian history has important fmplications
for mineral exploration, because 1t suggests that the south coast
shelf of the island may be extensively veneered by mineral deposits,
Metallic minerals found on the shoreline between the Rio Minho and
Black River add extra significance to this possibility,
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